173 HELICOPTER 


ED WITH FINISHES 


OF OUR FOR 


6WE ARF TY WEARS 


16 MARCH 


The Avro ASHTON 


designed for high 


altitude research... 


4eroplane’? 
Photograph 


equipped with 


BICC ‘PIRIEN” 


Aircraft Cables 


for all electrical 


services under strenuous 


flying conditions. 


mer’ BRITISH INSULATED CALLENDER’S CABLES LIMITED 
NORFOLK HOUSE, NORFOLK STREET, LONDON, W.C.2 
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The Royal Opera House, opened in For nearly a century Terry’s have been consistently 
1858, was designed by E, M. Barry at the a step ahead in the development of springs and press- 
early age of 28. The luxuriously appointed work and the lead which they hold in this important 

Grand Staircase is a fitting approach engineering field is much in evidence today. 
to the auditorium which is a particularly If you have a spring or presswork problem, Terry’s 
fine example of mid-Victorian research department is at your service with the most 
architecture and decoration. up-to-date advice obtainable. 


7 
Step by step TE R RY & have pioneered the development of 


HERBERT TERRY & SONS LIMITED, REDDITCH, ENGLAND 


| 

RS 


These Bristol Type 173 engine mountings cast in high tensile 
steel to specification DTD. 666, are typical of the variety of 
complex engine and airframe components which we supply for 
many leading types of British civil and military aircraft. 

Modern inspection methods, including X-ray and gamma ray 
examination, guarantee the strength and reliability so vital 
in aircraft production. 


vID IES COMPANY 


PENISTONE £NEAR SHEFFIELD 
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And safe flights too; for not only are 


its tyres, wheels, and brakes, designed 


and manufactured by PALMER, but 
also the pneumatic bag operating the 


rotor-blade clutch. 


Similar equipment has been supplied by Palmer 
for the Bristol 171 Mark I11 helicopter. 


TYRES «+ WHEELS 
BRAKES 


THE PALMER TYRE LTD . PENFOLD 87.. EDGWARE RD.. N.W.8 
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HELICOPTER 


OWES ITS BRAKING 
EFFICIENCY 


FERODO 


BRAKE LININGS 


FERODO LIMITED Brake and Clutch Linings CHAPEL-EN-LE-FRITH 


A Member of the Turner & Newall Organization 
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THE ALVIS 


LEONIDES 


ENGINES OF THE NEW 


175 HELICOPTER 


are fitted with 


Hobson 


MASTER, CONTROL 


INJECTION CARBURETTERS 


H. M. HOBSON LIMITED, FORDHOUSES, WOLVERHAMPTON. Licensees in U.S.A. avd Canada: Simmonds Aerecessories Inc. 
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There are jobs without end... 
urgent and waiting... 


DRILLING -.. AND 
FASTER y EASIER 


DRILLING CUTTING 
OUT RIVETS LARGE HOLES 


AS BENCH 
UNIT 


~ 


He’s going to do a cleaner, finer, faster job of work than 
he could ever do with hand tools! And use less effort 
too! His sturdy Van Dorn Drill is easy to control... 
compact, well-balanced, and packs a bigger punch than 
any power drill ever made! Sizes: } in. to | in., Standard 
and Heavy Duty—a size for every drilling need! 


Sold by leading , distributors everywhere 


@@ SANDERS SCREWDRIVERS 

DRILLS + VALVE REFACERS 

& RESEATING EQUIPMENT 

BENCH & PORTABLE 
GRINDERS ETC. 


PORTABLE ELECTRIC TOOLS 


VAN DORN ELECTRIC TOOLS, DEPT.,L5 HARMONDSWORTH, MIDDLESEX. PHONE: WEST DRAYTON 2681/7 
LONDON BIRMINGHAM BRISTOL GLASGOW LEEDS - MANCHESTER NEWCASTLE - NOTTINGHAM 
Smee's 
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IGNITION 


MAGNETOS 


on the 


“BRISTOL” 
173 


twin-rotor 
passenger and freight 


HELICOPTER 


BTH manufactures all kinds of 
electrical equipment 
for aircraft 


BRITISH THOMSON-HOUSTON 
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in all branches 
including 


FLYING . NAVIGATION 
RADIO . RADAR 
AIRCRAFT ENGINEERING 
ab initio and conversion 
courses to THE LATEST 
STANDARDS 


‘ A Member of the 
Hawker Siddeley Group 


© 
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Pi ZZ For full details of any course, apply to the Commandant 
: ‘AIR SERVICE TRAINING - HAMBLE - SOUTHAMPTON 


The sooner a pilot spots the location beacon that marks his destination the easier 
and safer his landing. The range of visibility depends on three things . 
intensity of beam, duration of flash, angle of view. The Chance ‘Square Beam’ 


Airport Location Beacon generates a greater intensity of beam, gives a constant 


duration of flash to the uppermost limits of the angle of view and sends a 


powerful light skywards; it exceeds in every respect the standards laid down by 
the International Civil Air Organisation. The ‘Square Beam’ provides a foretaste 
(and no ordinary one) of the many improvements Chance Brothers mean to 

give to navigational lighting in the future. An illustrated folder containing full 
details will be forwarded on request. 


Chance. 
SQUARE AIRPORT LOCATION BEACON 
BEAM 


LIGHTHOUSE WORKS, SMETHWICK 40, BIRMINGHAM. TELEPHONE: WEST BROMWICH 1051 


CHANCE BSOTHERS LIMITED, LONDON OFFICE: 28 ST. JAMES'S SQUARE, TELEPHONE: WHITEHALL 1603 
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SQUARE FOR SAFETY 


aloft in the new Bristol Helicopter 


NYLOC and SPIRE g 


Nyloc Self-locking Nuts have been up before, but, 

for Spire Speed Fastenings, this flight in the Bristol 173 
twin-rotor passenger and freight helicopter is the 

first since Spire was approved by the R.A.E. It will not be 
the last. More and more aircraft will be 

fitted with Spire Speed Fastenings because they are 


60% to 75% lighter than other fastening methods, faster 

to apply and vibration proof; the perfect fastenings 

for many applications on aircraft. 

The Nyloc is equally airwise. It is unaffected by 
temperature or vibration and nothing can loosen it. In the 
new Bristol helicopter, Spire and Nyloc are doing a 


good job. They could do equally well on your production. 


Enquiries to: : 


SIMMONDS AEROCESSORIES LIMITED 


7-8-9 ST. JAMES’S STREET, LONDON, S.W.1 
Head Office and Works: TREFOREST, GLAMORGAN. Also BIRMINGHAM, STOCKHOLM AND MELBOURNE 


crc 4 
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THE LAYCOC ENGINEERING 0. LTD. 


VICTORIA ¥ ‘MILLHOUSES, SHEFFIELD.6- 
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S.P.E. can offer Fuel Line Equipment what- 


ever the application. The Bristol 173 is 


equipped with fuel booster pumps, Type 


B.P.5. Mk. 2. and S.P.E. Non-Return Valves 


in Meroraft Fuel Equipment 


SELF-PRIMING PUMP AND ENGINEERING COMPANY LTD., SLOUGH, BUCKS 
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The Airline that went ahead with 
to-day’s TURBOPROPOSITION 


You buy a clear two-years lead in air 
transportation with the Viscount. This 
aircraft, powered by Rolls-Royce “‘Dart’’ 
turboprops, brings four-engine safety for 
the first time to short and medium ranges. 
It will take off on any three engines, and 
fly or “‘stack’’ on two. The turboprops are 
so free from vibration that serviceability is 
really outstanding— and extends to both 
airframe and accessories. 


Check also:— 

The Viscount is the world’s first turboprop airliner. 
The Viscount has already carried fare-paying 
passengers. 

The Viscount is already in quantity production for 
British European Airways. 

The Viscount, for extra safety, flies on kerosene. 
These hard facts are by no means the whole story. 
But they are enough to tell any operator that this 
is an aircraft which will cause passengers to say 
“Book me on the Viscount’’. 


VICKERS - ARMSTRONGS LIMITED, AIRCRAFT DIVISION, WEYBRIDGE, SURREY 


£6 MARCH 1951 FLIGHT i 


is 


it 


that 


all 


these 


aireratt 


have 


in 


common... 


AMBASSADOR 
APOLLO 
ASHTON 
ATHENA 
ATTACKER 
BALLIOL 
BEAVER 
BRABAZON 
BRISTOL FREIGHTER 
BRITANNIA 176 
CANADAIR 
CANBERRA 
CHIPMUNK 
COMET 
CONSUL 
DEVON 
DOVE 
FIREFLY 
HAWEER 
HAS TINGS 
HERMES 
HERON 
HORNET 
BINCOLN 
MARATHON 
METEOR 
MOSQUITO - 
PIONAIR 
PRENTICE 


PRINCE .......... they 


PRINCESS (SR. 45) 


PROCTOR a r q 


$.8.3 

SEA FURY all 

SEA GULL 

SEA HAWK 

fitted 


SHACKLETON 


SOLENT wi t ty 


STURGEON 


Radio 


VALETTA 

VARSITY 

EQUIPMENT 
VICKERS 535 5 

VIKING M.F., H.F., and V.H.F. Air and Ground Radio 
VISCOUNT Communication and Navigation Equipments 


Standard Telephones and Cables Limited 


YA. 5 Registered Office: Connaught House, Al jwych, London, W.C.2 


YORK RADIO DIVISION, Oakleigh Road, New Southgate, London, N.!! 
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@ ROBUST CONSTRUCTION 


@ QUICK SERVICING 


@ SIMPLE REPAIR 
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Don’t 

take 
unnecessary 
YISKS: 


5 ee be too careful with tigers—you never know 
when they’re going to spring. And speaking of springs, you 
can’t afford to take chances with them, either. There are lots 
and lots of Springs on the market —all shapes, all sizes and all 
prices. And here’s where it’s easy to come adrift. Some of 
these Springs that look A Good Thing at the Price don’t work 
out that way when it comes to performance — they become 


Est. 1760 


GEO. SALTER a oo. 


LtTo., 


a Very Expensive Proposition. Springs that are going to be 
tough and resilient through year after year of faultless service 
have to be made to the highest standards of materials and 
workmanship — price must be a secondary g 
consideration. And that’s how it is with 

SALTER, who’ve been making very 

fine Springs for a very long time... 


SALTER for Safety 


BROMWICH 


‘5 
16 FLIGHT 16 MARCH 1951 
: 
a 
ip 
Q 
A 
4 
: 
q 
ae if 
vf 
\ 
2 


16 MAKCH 1951 FLIGHT 


IT SPEAKS FOR 


{NO OTHER 
AIRCRAFT IN 
SERV/CE CAN DO 
LIKE THIS / 


MANUFACTURED AT 
EUROPE’S LARGEST 

HELICOPTER FACTORY 
PRODUCING MACHINES 

OF ALL CAPACITIES ty 
FOR ALL PURPOSES. | , 


WESTLAND AIRCRAFT LIMITED - YEOVIL - ENGLAND 


7 | 
| 
| 
WE AN |) 
HELICOPTER 
WITH EITHER 
ALVIS LEONIDES OR PRATT & WHITNEY = 
POWER UNIT 
| 
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THE ENGINE THAT DRIVES 


(Armstrong Siddeley Mamba”) 


f 


Single 


TWIN-ENGINED ANTI-SUBMARINE 
CARRIER-OPERATED 


FAIREY 17 


THE FAIREY AVIATION COMPANY LTD., 


HAYES, MIDDLESEX 
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Late Starters 


N his long statement on the condition of the R.A.F., which served to introduce the 
latest Air Estimates (reviewed elsewhere in this issue), Mr. Henderson, the Air 
Minister, did succeed in giving some reassurance—in fact, the most on such an 

occasion since the war—but he left it clear that the major effort, upon which a start has 
at last been made, has come at the eleventh hour. As a result, until this new rearmament 
drive gains momentum and starts to bear real fruit, some two years from now, there will 
continue to be alarming deficiencies in our defences. 

Mr. Aidan Crawley (Under-Secretary of State for Air) sought to claim credit for the 
present timing of the country’s expansion, admitting at the same time that there was a 
good deal of luck as well as judgment in the matter. We hope that the guess or gamble 
will prove to have been correct, but to many observers any plan indicative of foresight 
during this last three years has been very hard to detect; rather does the vehicle of State 
seem to have bounced from one near-disaster to another—with the Air Force and its 
equipment, until recently, jolting helplessly in the rumble seat. However, at last money 
has been allocated and a lead given to the aircraft industry, who may be relied on to 
tackle their production orders with all speed. 

Considerable credit is due to those who have reorganized the R.A.F. from its post-war 
doldrums into an efficient force now expanding smoothly under the impetus of new pay 
arrangements, a new trades structure and the first trickle of new equipment. 

In the debate which followed the Minister’s statement, a tremendous amount of 
ground, including side-tracks, was covered. Among the most important subjects singled 
out for comment by several members was the absence of a British fighter with swept 
wings or capable of a speed similar to that of the Mig-15—hence, one may assume, the 
F-86 negotiations. Readers will remember Flight’s three-year-old campaign in connec- 
tion with the speed of fighters. 

The continued absence of jet replacements for the near-obsolete aircraft flown by 
Bomber Command was another general lament. Here again we must look to America 
for some two years or more until the first four-jet bomber—ordered before it has flown— 
can be delivered to the R.A.F. Naturally the Canberra light bomber and its American 
order were the subjects of well-merited joicireng. 

Much was also said about flying-boats, including the Princesses; apparently a new 
project is under consideration. It would be little short of disastrous to allow flying- 
boats—alone capable of certain important duties—to fade out of the Services altogether. 

Considering the technical nature of radar and electronics, references to this aspect 
were frequent. The country’s radar defences are being overhauled and better manned, 
but of airborne radar equipment little was mentioned save in connection with general 
re-equipment plans. In our opinion, the apparent absence of A.I. equipment for fighters 
and “blind” sights for bombers is as serious as the lack of new types of fighters and 
bombers to carry them 

Few will dispute Mr. Crawley’s statement, referred to above, that the timing of 
production orders for expansion is partly a matter of luck, though such decisions must 
be taken frequently, over less important issues, by every competitive manufacturing 
company in the world; and the directors of these companies prefer to think judgment 
plays at least as large a part in timing the market and maintaining continuity of production. 

A. Cdre. Harvey asked where the money voted in the last 54 years had gone to. It 
may be accepted, we feel, that it has been possible to authorize only limited aircraft 
production during that period, but why has not the development of prototypes been 
pushed forward with much greater urgency? And why only a mere one or two of each 
experimental aircraft type, with the risk that a singie one lost would seriously delay 
development and when extra ones up to a dozen or more would have greatly speeded the 
work ? Barely a year ago some of the few contracts to be given were, regrettably, cut back. 
Development was thus slowed down, the efforts of many firms in the aircraft industry 
disrupted, and anxiety caused — their workpeople. We must now order virtually 
from the drawing-board instead of selecting as a result of experience with prototypes. 
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FLIGHT 


THE AIR ESTIMATES 


Minister's Statement and the Debate: £1 Million a Day for the R.A.F. 


N the House of Commons on Tuesday, March 6th, Mr. 
Arthur Henderson, Secretary of State for Air, opened his 
statement on the Air Estimates, 1951-52, by reviewing 

the total monetary provisions to date for the period. Some 
high ights of his statement and of the debate (particularly 
those concerned with aircraft) appear, for quick reference, on 
page 310. Mr. Henderson said that the Air Estimates for 
1951-52 were for a net total of £328} million. This was an 
increase of £105} million on the provision made in the 
original estimates for 1950-51, excluding the Supplementary 
Estimate of £10 million recently presented. There was, 
therefore, a net increase of £95} million. The estimates 
themselves were based on the £3,600 million programme 
which was drawn up last summer and did not provide for the 
additional expenditure that would result in 1951-52 from the 
further measures recently announced by the Prime Minister 
for the acceleration and increase of the defence effort. 
A supplementary estimate to provide for expenditure on these 
measures would be presented in due course. 

We had embarked, said Mr. Henderson, on the most 
exacting expansion programme for the Royal Air Force that 
had ever been undertaken in peace; and, as the Minister of 
Defence had told the House, air strength had been given the 
first priority in our defence system. Of the sum allocated to 
the Forces under the new’ three-year programme, over 
one-third would be spent on the R.A.F. 

By 1953-54 the Air Estimates might be the largest single 
element in the defence budget. This had never been the case 
in our history, in peace or in war. 

Under the present programme, expenditure on the R.A.F. 
would average over £400 million a year. Allowing for the 
change in the value of money, this was double the pre-war 
figure. The strength of the force might rise from 215,000 
allowed in last year’s Estimates to over 300,000. 

The quality of a relatively small number of aircrew in the 
squadrons determined whether the work of several hundred 
thousand men and women in the Forces and in the factories 
was well used or thrown away. As a result of the steady 
effort of the last few years, the R.A.F. to-day was in excellent 
shape to undertake a major expansion, Standards of skill 
were high, the organization was working smoothly, and the 
force had confidence in itself. 

The studies in operational technique which had been the 
task of the C.F.E. and the Flying College, and the collective 
training of the operational squadrons themselves, had borne 
fruit in producing a very high level of confidence among 
flight and squadron commanders on whose ability the main- 
tenance of quality in the expanded forces would so largely 
depend. The present front-line strength of the R.A.F. was 
more than half as great again than it was when Air Estimates 
were presented-in March, 1948. 

Under the expansion programme there would be a large 
increase in aircraft production. Much of the output would 
have to be devoted to forming new squadrons rather than 
equipping existing ones, and in consequence some current 
types of aircraft might remain in service rather longer than 
had been previously intended. But a number of new types 
of aircraft with performances superior to those now in service 
would be introduced this year and next year so that the 
general standard of the equipment would be improved despite 
the rapidity of the expansion now planned. 

In view of the international situation, the previous plan, to 
which reference had been made, had been recast on a much 
larger scale, and the rate of implementation greatly increased. 

Substantial orders had been placed for advanced fighters 
possessing a rate of climb exceeding that oF the best jet 
fighters in service to-day in this or any other country 
and, what was equally important, they would be more 
manoeuvrable at height and have a greater fire power. The 
Venom would go into squadron service this year. 

Of the auxiliary fighter squadrons fifteen were now 


equipped with Meteors and Vampires and the remaining five 
squadrons would be re-equipped with Vampire §s in time for 
their three months’ training this year. Mr. Henderson could 
see little prospect of building up the Auxiliary. squadrons on 
a two-flight basis until the expansion programme was more 
advanced. Like several other members who spoke later in the 
debate, he paid a tribute to members of the R. Aux. A.F. 

To accelerate the substantial build-up of the night fighter 
force, other types of jet night fighter, in addition to the 
Meteor N.F. 11, had been ordered, and there was under 
development an all-weather, two-seater jet fighter with the full 
range of radar and navigational equipment. 

Improvements had been made in the home radar system, 
and when completed there would be a chain of radar stations 
encircling the U.K. even more efficient than was the case in 
1945. New equipment was being introduced, and the number 
of regular airmen and airwomen manning the radar system 
full-time was being increased. 

Some 9,000 (not 10,000 as previously announced) officers 
and men, the latter from the Class G Reserve, were being 
called up for a period of fifteen days’ training this year. 

Recruitment in the Royal Observer Corps had come on 
well in recent months, and there had been a net increase of 
1,200 in its strength. 


Plans for B.A.F.O. 


Concerning land/air warfare, Mr. Henderson said that the 
R.A.F. contribution would be largely composed of fighter- 
bombers and light bombers. The number of fighter and 
ground-attack squadrons in Germany was to be substantially 
increased this year. Our Air Forces in Germany would be 
allocated to the Supreme Allied Commander, Europe. In 
addition, the light-bomber squadrons of Bomber Command 
would be allocated to the Supreme Commander, and operated 
by the Commander-in-Chief Bomber Command on his 
behalf. The medium-bomber squadrons of Bomber Com- 
mand would also be at the general disposal of the Supreme 
Commander, but in the latter case the British Chiefs of Staff 
would reserve the right to direct these elements of Bomber 
Command to other tasks as and when required for the defence 
of the U.K. The fighter-bomber squadrons which had been 
referred to were equipped with Vampires. Several new 
squadrons had been recently formed, and many more would 
be formed during the next two years. All these new squadrons 
would be based on the Continent. 

The first Canberra squadron, shortly to be formed, would 
be the forerunner of the large light-bomber force to be 
equipped with this outstanding type. In due course photo- 
graphic-reconnaissance squadrons would be equipped with 
Canberras, and others were being re-equipped with the latest 
Meteors. Photographic reconnaissance remained to-day in- 
dispensable and vital to Bomber Command. 

Information had just been received that the Canberra had 
been adopted for service in the United States Air Force. It 
would be produced under licence in America. This was in 
addition to production lines to be laid down in this country 
and Australia. 

America had also bought the manufacturing licence for two 
of our latest jet engines—the Sapphire and another still on 
the secret list. If the U.S.A. with its immense resources 
needed British aircraft and engines, we need not doubt that 
we retained our position as one of the foremost countries in 
aircraft production and development. It must not be for- 
gotten, however, that the R.A.F. had received, and hoped to 
go on receivi',g, American help in the supply of aircraft 
and equipment. 

A substantial force of medium bombers—Washingtons and 
Lincolns—which in wartime would have certain special duties 
to perform as well as contributing to our overall bombing 
effort, would be retained. In due course they would be 
replaced by long-range jet bombers, for the first of which 
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a production order had been placed. This four-jet machine 
would soon be flying—with a speed faster than the Canberra’s 
and with greatly superior load and range. 

It was planned greatly to expand Coastal Command during 
the next two years, continued Mr. Henderson. During this 
period it would also be largely re-equipped. The Shackleton 
had at length completed its tests and been accepted for 
service in the squadrons. A number of medium-range recon- 
naissance squadrons would also be formed and equipped 
initially with P2Vs (Lockheed Neptunes) supplied from 
America under the military aid programme. 

At this point questions were asked about flying-boat replace- 
ments and particularly about the Princess flying-boat, but 
nothing tangible emerged from the answers except that a flying- 
boat project in the design stage was under consideration. 

Sunderland flying-boats, two squadrons of which had been 
giving good service in Korea, would continue to be used. 

The successful ferrying of 44 Vampires to the Far East was 
a tribute to the high standard of flying in the R.A.F. and to 
the excellence of the machines that were ferried. 

Reductions in Transport Command had been halted, but 
it was not possible at present to expand the Command once 
again. Both Middle East and Far East Air Forces had sizable 
transport forces of their own, and a sufficiently large Trans- 
port Command would be maintained in the U.K. Mr. 
Henderson went on to mention the contribution made by the 
civil corporations and charter companies, and the formation 
of the first auxiliary transport squadron, primarily with the 
staff of Airwork, Ltd. (see page 322). 

Mr. Henderson then turned to the subject of manpower. 
Strength to-day was 230,000 and in March, 1952, should be 
around 255,000. The regular content of the force was now 
63 per cent, and should rise by the end of the year to about 
70 per cent. An impetus had been given to regular recruit- 
ment by the new trade structure and pay arrangements. 
Entries to Cranwell were satisfactory, but the number of 
university graduates accepting permanent commissions fell 
short of needs. Many more regular and National Servicemen 
were needed under the new programme. 

It was essential to encourage a high proportion of those 
young men who had the mental powers, the physique and the 
education for the forefront of our first line of defence to 
volunteer for flying duties. Their conditions of service to-day 
were excellent, though no better than they deserved. 

ere had been a substantial improvement in regular 
recruiting to ground trades. In the six months up to 
February, 1951, 23,000 tradesmen were recruited to regular 
service compared with 7,000 in the previous six-month 
period. Of 22 trade groups in the R.A.F., only the medical 
and catering groups are manned to less than 95 per cent of 
their establishment. It was true that there were still 
deficiencies in some of the more advanced trades such as 
armament- and radar-fitter. 

Next the Secretary of State for Air referred to the increased 
use of National Servicemen. When certain changes which 
were being made in aircrew training courses became fully 
effective, National Service pilots and navigators would be 
able to fly in operational squadrons for the last four to six 
months of their national service, and other aircrew categories 
for even longer. 

The picture regarding the Women’s Royal Air Force was 
somewhat disappointing, the strength of airwomen having 
fallen by some 1,500 to 8,500 during the year. 

Of Halton, the Minister said that about a quarter of the 
aircraft apprentices who passed out last year were awarded 
National Certificates in mechanical and electrical engineering, 
and three obtained Whitworth Society prizes, which are 
awarded to the best candidates throughout the country. 
Eight aircraft apprentices who had been selected for univer- 
sity courses in engineering ieading to permanent commissions 
in the technical branch, completed their three-year courses 
last June, five obtaining second-class honours degrees. 


Mr. Henderson then referred to the great assistance in the. 
rapid expansion of the training organization received from - 


the Canadian Government, Substantial air training facilities 
had been allotted to the U.K. this year. 

Recruiting for the R.Aux.A.F. fighter squadrons and for 
pilot duties in the R.A.F.V.R. had been most successful, but 
the position in other units of the R.Aux.A.F. and in ground 
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branches and trades of the R.A.F.V.R. was not satisfactory. 

An R.A.F. voluntary radio service was being formed to 
strengthen the reserve behind the Signals Branch of the 
R.A.F. This would comprise both civilians and V.R.s. 

The thousand R.A.F. reservists to be called up would be 
trained on special flights which were being formed of 
Harvards, Spitfires and Vampires, and they would all receive 
full operational training in modern jet-fighter technique. 

Mr. Henderson was glad to report that three more 
university air squadrons—Bristol, Liverpool and Hull—had 
been reformed, bringing the total number to 17. Fighter- 
control flights had been formed in the University squadrons 
of Oxford, Cambridge and London 

The strength of the A.T.C., which celebrated the tenth 
anniversary of its foundation this year, Was now 44,300 cadets. 
The age limit for entry to the R.Aux.A.F. and R.A.F.V.R. 
had been reduced to 17. 

On the subject of the “formidable programme of works 
services,” Mr. Henderson said that many airfields which had 
been released by the R.A.F. would be brought back into use. 
Some would need resurfacing, strengthening and lengthening. 
A good deal of the work had already been started. 

Compared with 6,700 married quarters in use at home and 
overseas in September, 1939, there would be 14,500 com- 
pleted quarters by the end of this month. On completion of 
the present programme up to the end of 1952, the number 
would be increased to 23,000. 


The Debate 


R. ANTHONY EDEN was the first to comment on Mr. 
Henderson’s statement. After opening remarks concerning 
the use of “security” as an excuse for saying very little at very 
great length (and speed), he asked how the machines in our fighter 
squadrons to-day compared with those of the other great Powers. 
“We are told that consideration has been given to re-equipping 
with the American F-86 Sabre,” he said. “Are the Sabres an 
interim contribution so that we may be comparable with foreign 
Powers pending the arrival of our new types which are, as yet, only 
on the drawing-board?”” Mr. Henderson replied that we were 
seeking to supplement the present fighter squadrons, in which we 
had every confidence, with the additicnal number of F-86s 
Questioned further, he agreed that the Saores were faster than any 
machine that we now had in the R.A.F. No answer was given to 
another question put by Mr. Eden as to when new machines, of 
which so much had been said—apart from the Sabres—would be 
available for the squadrons. 

Turning to the subject of the R.Aux.A.F., Mr, Eden asked 
questions about re-equipment of squadrons which had old-type 
jets that had done a great deal of flying, and commented on the 
considerable strain entailed in operating jet fighters. It would 
never be easy to get men of the quite exceptional quality to do this 
training, especially on a part-time basis. 

On the subject of jet night-fighters, Mr. Henderson had given 
the impression that this matter was going along very nicely, but 
had we any jet night-fighter squadrons now ? 

Mr. Eden also hoped that the Government would consider the 
possibility that an airborne landing might be attempted here. 

Turning to a matter raised recently by Viscount Trenchard, 
Mr. Eden asked how far should we go in trying to meet offensive 
operations and also an airborne invasion with fighters, and how far 
should we be prepared to attack the bases from which the enemy 
bombers might operate. Many of our great air authorities were 
convinced that a strong bomber force was an effective deterrent, 
and he believed that they were right. 

He felt that the Government had something in mind in con- 
nection with new flying-boats to assist Coastal Command in its 
operations. He hoped that this was so, because a fast flying-boat 
was certainly necessary 

Mr. J. E. have liked to have heard more about 
night fighters than that this year we hoped to have more of them 
operational. He wished also to put on record that the presence of 
American bomber and fighter squadrons in this country was 
welcome to us in helping us to face our present problems. 

Mr. P. B. Lucas made a long and well-considered contribution 
containing considerable technical detail. He addressed himself 
primarily to the development of the Soviet Air Force in par- 
ticular relation to the supply of our own aircraft stores (Vote 7 of 
the Estimates). He was driven to the conclusioi: that the expansion 
of the Soviet Air Force betwe2n 1045 and 1951 was comparable 
only with that of the German Air Force between 1935 and 1939. 
He saw that it would be unwise for the Secretary of State to say too 
much, but believed that people who were going to be asked to make 
still greater sacrifices wanted to know what they were up against. 


(Concluded at foot of page 305) 


FLIGHT 


FROM ALL 
QUARTERS 


ENTER THE F.D.\: Some years ago the Fairey Aviation 
Company advocated a research programme based on 
the delta configuration. Pilotiess radio-controlled models 
were tested and now the full-scale F.D.|, here depicted, 
has been flown by Mr. Gordon Slade at Boscombe Down 
for 17 minutes. Power unit is a Rolls-Royce Derwent; 
dimensions: span |9ft 64in, length 26ft 3in. It is intended 
for “important research work with revolutionary possi- 
bilities in the design and operation of fighter aircraft." 


More Space for Avon Production 


S a result of negotiations between the Government and Rolls- 
Royce, Ltd., three new factories are to be made available as 
soon as possible for increasing Avon production. Buildings will 
be made available forthwith at the industrial estates at Blantyre 
and Larkhall, Lanarkshire. (These are similar to the wartime 
Hillington, Glasgow, estate, where Rolls-Royce already have part 
of a factory which was built and in production on Merlins within 
12 months.) The third new factory has yet to be built at a site 
inspected and approved at East Kilbride. Instructions to proceed 
with this are awaited. Thus, to date, seven factories have been 
named for Avon production in Great Britain alone. 


B.E.A. Helicopter Services 


HE M.C.A. has announced! that B.E.A.’s helicopter services 

between Cardiff and Liverpool will cease with effect from 
March 31st. Since these flights began last summer they have, 
it is stated, yielded valuable experience in the scheduled operation 
of rotating-wing aircraft over particularly hilly terrain in all 
weathers. In order to obtain data on operations under entirely 
different traffic conditions, a daily passenger service is to be 
started between London and Birmingham in the early summer. 

This will also give the Corporation and the M.C.A. traffic- 
control staffs practice in integrating services by helicopter and 
fixed-wing aircraft at busy airports. 


England—N.Z. Race News 


ORE details have been announced by the Royal Aero Club 
of the arrangements and conditions of entry for the 1953 
international air race between England and Christchurch, New 
ealand. The race is being organized jointly by the Royal Aero 
Club and the Canterbury International Air Race Council; entries 
must be sent to either, together with entrance fees of 100 guineas 
per aircraft per section, by January 31st, 1953. The race will 
begin from a British airfield or seaplane base, yet to be decided, on 
or about October roth, 1953. 

Provided that their speed and range enable them to complete the 
course within 168 hours, aircraft may be entered in either the 
speed section or transport-handicap section—or both. Winner of 
the speed section will be the aircraft to complete the course in the 
shortest time; the aircraft arriving first at Harewood Airport, 
Christchurch, will win the transport section. Starting will be by 
handicap for the transport-section aircraft and also for those entered 
in both sections. 

Both sections of the race will be flown concurrently, and pilots 
will be allowed to choose their routes, provided that they land at 
the intermediate point (in the region of Basra). Competitors in the 
speed-section will be allowed to use flight-refuelling. 

Provisional entries have so far been made—in the transport- 
handicap section—by B.E.A., B.O.A.C., K.L.M., Qantas and Sir 
W. G. Armstrong Whitworth Aircraft, Ltd. The de Havilland 
company will also compete, but has not yet chosen its section. 


Canberras by Martin 
MERICA’S decision to adopt the English Electric Canberra 
for the U.S.A.F. was officially announced by the Department 
of Defence on March 6th in the following terms :— 

“The U.S. Air Force has directed its Air Materiel Command at 
Dayton, Ohio, to contract for production in this country of an 
undisclosed number of the )3ritish Canberra light jet bomber. 

“Current plans call for The Glenn L. Martin Company of 
Baltimore, Md., to build a night-intruder version of the twin-jet 
high speed aircraft under licence from the English Electric Com- 
pany, Ltd., Rugby, England. 

“The Canberra was flown from Langley Air Force Base, Vir- 


ginia to the Martin plant yesterday (March sth). Martin engineers 
study the aircraft to speed up pre-production planning. 

“Martin is continuing to develop its own light jet bomber, the 
XB-51, and the Air Force has authorized the company to prepare 
one of the two experimental models as a production prototype.”’ 

Adoption of the Canberra follows the record-breaking non-stop 
transatlantic flight from Aldergrove to Gander a few days earlier 
(reported in Flight of March 2nd). Martin manufacture of the 
aircraft (the U.S.A.F. version will probably have American-built 
Sapphires instead of the Avons now employed) was foreshadowed 
by the recent visit to Britain of Lt. Gen. K. B. Wolfe, Deputy Air 
Chief of Staff for Materiel, and members of the Martin company. 

Contrary to some reports, incidentally, the Canberra is not the 
first British military aircraft to be built in America; the D.H.4 and 
S.E.5A were among early British designs exported to the States. 


B.E.A.’s New Board Member 


IS numerous friends will be glad to hear of the appointment, 

by the Minister of Civil Aviation, of Mr. S. Kenneth Davies, 
C.B.E., as a part-time member of the. Board of B.E.A. The 
appointment was dated from March 
12th and is effective for three years. 

Mr. Davies, who is 51, is a well- 
known Welsh industrialist who for 
many years has been a prominent 
figure in sporting aviation. As a 
founder-member of the Cardiff Aero- 
plane Club he obtained his “A” 
licence in 1930 and in recent years has 
attended many of the larger inter- 
national rallies. He is vice-chairman 
of the Royal Aero Club. 

His appointment, no doubt, arises 
from the fact that he is chairman of 
the Welsh Advisory Council for Civil 
Aviation. As managing director of 
Cambrian Air Services he has also a Mr. S. Kenneth Davies 
personal interest in the development 
of air transport in the Principality. Mr. Kenneth Davies was 
appointed a C.B.E, in the New Year Honours List last January. 


M.C.A. Helicopter Report 


‘TH Ministry of Civil Aviation has now published the first 
report* of the Inter-departmental Helicopter Committee, 
which was first appointed on August sth, 1948, to‘investigate the 
prospects of the helicopter in future commercial use on internal 
services within the United Kingdom. The committee, which was 
under the chairmanship of Sir George Cribbett, K.B.E., C.M.G., 
has also reported on rotor station and traffic control requirements 
and on the development work which will be necessary to achieve 
the regularity needed for successful commercial cperation. 

The committee states that the helicopter must be regarded as 
“a coming medium of transport’ over distances between 50 and 300 
miles; it considers that a 10/12-passenger type can probably be in 
service by 1954, and recommends that a 20-passenger version with 
higher cruising speed should be aimed at by 1958. Machines of 
the latter type, says the report, are expected to prove fully econo- 
mic for use on scheduled services, although the 10/12-passenger 
type represents an essential stage in the development of more 
suitable equipment. Even the 10/12-passenger type, however, will 
not compare unfavourably with fixed-wing aircraft on certain 
internal routes of limited traflic-potential. : 

The cost of the ground organization required, the committee 
reports, should be considerably lower than the corresponding 
requirements of comparable fixed-wing ai Ultimately, 


* M.C.A.P.92; H.M. Stationery Office, Price 1s. 3d. 
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helicopter bases should become financially self-supporting at 
landing fees below current rates for conventi aircraft. The 
committee is of the opinion that the helicopter can make an im- 
portant contribution to Britain’s transport system by carrying 
passengers, freight and mails between provincial towns and cities 
on journeys where surface transport times are disproportionate to 
the distances involved. It can also be used to provide speedy 
and convenient communications between, on the one hand, inter- 
national airports and seaports, and, on the other, between such 
rts and the provinces. 
t is estimated that when the 20-plus passenger type is available, 
a fleet of 50 such machines may be absorbed initially on internal 
services; this number may be increased to 100 within a few years. 
The report also reveals the hitherto unannounced fact that the 
Ministry of Supply has authorized the Fairey Aviation Co. to 
with the preliminary development work on a 23-passenger 
elicopter, designated the Rotodyne. It will be powered by two 
turboprops and will cruise at 135 m.p.h. It will have separate 
reaction units fitted at the blade-tips for use on take-off or in 
emergency. The head of Fairey’s Rotorcraft Division has reported 
to the committee his belief that the prototype can be built this year 
and that production versions should be available by 1953. 


Technical Old Boys 


HE de Havilland Aeronautical Technical School is now 22 

years old, and its 1,900 ex-students are to found—many of 
them in high places—throughout the world’s aircraft industries. 
Most good schools have old boys’ associations, and thus it is no 
less than fitting that the D.H. Tech School should follow so well- 
established a precedent—indeed, it is to be wondered at that such 
an organization was not formed long since. Be that as it may, an 
old boys’ association now exists, and if the inaugural meeting on 
March 3rd at Hatfield was anything to go by, it would seem to be 
assured of unqualified success. 
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Mr. F. T. Hearle, Chairman of the de Havilland Aircraft Com- 
pany, has agreed to be President of the association, and in his 
speech said that the inaugural meeting would be a happy evening 
to remember—there were so many faces there one remembered 
from the past. He was honoured to be the first President of the 
association, and hoped that membership during the years would 
increase. He knew he could speak for the directors of the company 
in expressing pleasure at the number of Technical School men 
who had gone out from de Havillands into the aviation world at 
large, many of them to achieve high success. 

Mr. Hearle then stated the aims of the association as being not 
only to continue the friendships madeat the School, but also to be 
a medium for the interchange of experiences gained by the old 
boys working in all branches of the industry at home and abroad. 
This would be achieved by social gatherings in London, Hatfield, 
or anywhere in the world where old boys cared to meet, by sending 
copies of The Pylon—which would include old boys’ news and, 
once a year, a list of addresses of members, and by including old 
boys’ news in Enterprise (the de Havilland house magazine) which 
would be posted to all members who were not in the Enterprise 
at home. 

Offers to form branch associations had already been received 
from Canada, India and the U.S.A., and it was confidently 
expected that a branch would also be formed in Australia. Keen- 
ness to form a Golfing Society, and Sailing and Gliding Societies, 
had already been manifested, and it had also been suggested that 
“London evenings” and an annual ball might also be made a 
feature of the association. 

S/L. R. W. Reeve, Principal of the D.H.Ae.T.S., had agreed to 
accept office as Vice-President of the association, and the following 
caretaker committee and officers had also agreed to serve: Chair- 
man, Mr. F. T. Meacock; Vice-Chairman, Mr. K. E. Westover; 
Treasurer, Mr. F. 1. Marking; Committee, Messrs. K. T. Fulton, 
A. D. M. Hill, R. J. K. Holland, G. I. Sprent, J. M. Ramsden; 
Secretary, Mr. J. C. Collett; Asst. Secretary, Mr. J. C. Newman. 


THE AIR ESTIMATES 


(concluded from page 303) 


In 1945 the Russians were perhaps three, four or five years behind 
ourselves, the Americans and the Germans, but he believed that a consider- 
able portion of the gap had been bridged by their inheritance from the 

rmans. In the operational development and production of rocket and 
jet-propelled air the Germans were ahead of us at the end of the war. 
In 1945 the fruits of German research and develop became p iall 
available to the Russians, together with designers and technicians. 

It appeared that the Russians had had swept-wing fighters of advanced 
design in service for nearly two years, yet at this time the R.A.F. had no 
British swept-wing fighter in squadron service. 

An outstanding wing leader of the R.A.F. of the late war had recently 
been observing in Korea. He had said that the Mig-15 “. . . is as good as, 
or equal to, the American Sabre jet. The Sabre is the best fighter in the 
western world.”’ In plain words, that meant that if the Russians were to 
attack in Europe this summer there would be no British fighter in the 
R.A.F. squadrons equal in performance to the Mig-15. 

Mr. Lucas was another speaker to quote Lord Trenchard, saying, “Let 
us resolve with him that the vital overriding defence measure to prevent 
war, and in the event of war, to win it . . . is an Air Force of long-range 


Mr. SHACKLETON, in the course of a lengthy contribution, said that 
there was great operational convenience in connection with the flying- 
boat and, however far it was necessary at this stage to drop development, 
he hoped that the technique and operation of flying-boats would not 
disappear from the Air Force. 

SuRGEON Lt-Cpr. BENNETT was concerned about liaison between the 
Navy and Coastal Command. The long-range aircraft was the weapon 
that we needed. He was also another speaker concerned about the 
peat British fighters vis d vis the Mig-15, and asked was it not a fact that 

ritish fighters now in service were actually 100 m.p.h. slower than the 
Russian aircraft which was in quantity production. 

Mr. ToMNngy stressed the importance to the fighting Services of reliable 
electronic equipment. He was er ep in his views by Sir P. Mac- 
DONALD, who was concerned also about the preservation of existing radar 
equipment. This speaker also wished to know why the jet fighter flying- 
boat had been neglected—only three were ordered ; only one existed. 

A number of eo then discussed the question of photographic 
reconnaissance and its importance to all operational Commands and from 
the point of view of Intelligence. It was hoped that the importance of 
P.R.U. would not be under-estimated and that it would not come under 
the domination—as an anci f Bomber Command. 

Mr. Emrys HuGues, in a discussion of costs and of the atom bomb, 

luded by challenging the assumption that £380 million spent on the 
R.A.F. was going to Sap — to the industrial populations of 
Liverpool, the Midlands and the North. 

A. Core. Harvey touched upon many points. He said that it was 
obvious that at the moment there was a shortage of err i 
and almost all equipment. This was the penalty of lack of foresight aad, 
to some extent, neylect in the last three or fou: years. Money had bren 
voted, and he could ‘not understand where it had gone. 

He had been delighted to read that further Auxiliary transport squad- 

* rons were planned in conjunction with air-charter firms. This was liable 
to give the impression that when they were formed we should have four 
complete squadrons, but he was told that in fact there would be two air- 
craft in each squadron with a certain number of officers and men training 


at weekends. This matter ought to be reviewed. The minister would be 
far better advised to form complete Auxiliary squadrons. 

The Government had waited far too long to decide about the proto- 
types which had given great performances at the Farnborough Display, 
so that we had one or two of each instead of squadrons fully equipped. 
Would the aircraft now being ordered be comparable when we got them 
in two or three years’ time to aircraft of foreign powers, after a lapse of 
another three years ? 

That the remaining five our of 20 Auxiliary squadrons were to get 
Vampire 5s was cheerful news, but when would the other 15 squadrons 
gt new aircraft? He was informed that some were still flying the original 

ampires which had been brought home from the Middle East, discarded 
by Regular units. 

A certain band of (Government) members were always crabbing the 
Americans, said A. Core. Harvey, but they would be well advised to 
inquire a little more into what they have in the way of equipment. It was 
our American friends who would help us if we got into serious trouble. 
After spending a whole day on the B-36 at Lakenheath, and learning that 
the aircraft cost Fs 1} million each, had a crew of 19, could carry 80,000 Ib 
of bombs, and fly 10,000 miles non-stop with a smaller load, A. Cdre. 
Harvey had gone home far more cheerful than he had been for months. 

Answering for the Government, Mr. AIDAN CRAWLEY referred to 
timing and available production capacity, and said that he believed it 
would have been a mistake to make the expansion of the Air Force, now 
taking place, two or three years ago. Later, Mr. Crawley said it was 
quite clearly absurd to say that we had thought of strategic bombing 
without considering the Americans. Largely from their strategic needs 
in the world, they had put strategic bombing very high, whereas this 
country had found it necessary to give equally high priority to the build- 
ing of a fighter force. 

¢ had no doubt whatever that our fighters—the types we were now 
using—would give a very adequate account of themselves against the 
Mig-15 or any other aircraft. Some of the very interesting figures given 
by Mr. Lucas and others could not be described as anything more than 
an estimate and a speculation. Not only had aircraft exactly or nearly 
comparable to those we were using fared well against the Mig-15, but no 
American aircraft up against them had appeared to be outclassed. 

Regarding our pilots, Mr. Crawley thought that it was most remarkable 
that their technical skill seemed to be keeping pace with the technical 
improvements in the machines. The new technique had been developed to 
a remarkable degree. The greatest improvement of all had, he believed, 
been made in the training of the pilots themselves. There were more 
people now in the Air Force per aircraft than there were before the war, 
and each aircraft was more efficient . 

On the question of the ability of auxiliary squadrons to cope with 
modern fighter flying, Mr. Crawley believed that it could be done. He 
wondered if the term “Auxiliary” had not become out cf date, for the 
training of some squadrons was already equal to Regu'ar squadrons. 

Concerniny; flying-boats, he could only say in general that the ¢: 
now considered that the demands of Coastal Command and atear Com 
mands could be better met by land-based aircraft. There was no mystery 
about the Princess flying-boat, but a final decision had not yet been taken. 

_ It was apt to be forgotten that there was a very big reserve of civil 
aircraft operating in this country now, as much or as little as necessary of 
which could, and would, be t over by Transport Command in war. 
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1951 S.B.A.C. Show 

IT has now been definitely decided that 
Farnborough will again be the scene of the 
S.B.A.C. Flying Display and Exhibition, 
to be held from tember 11-16th. The 
first four days—Tuesday, Wednesday, 
Thursday and Friday—will be technicians’ 
and guests’ days; the public will be ad- 
mitted on the Saturday and Sunday. 


A Canberra for Australia 

IN preparation for Australian production 
of the Canberra, one of these aircraft is 
likely to be flown to the Commonwealth by 
an R.A.A.F. crew; an announcement about 
the method of delivery was expected earlier 
this week. A newspaper report, on March 
8th, that a Canberra would attempt a 24- 
hour flight to Australia, usi flight- 
refuelling, was officially described as 
“misleading and inaccurate.” 


Interna‘ional Gas-turbine Courses 
OVERSZAS engineers visiting Britain for 
the Festival or the S.B.A.C. Show will 
be able to take advantage of two “‘inter- 
national” courses arranged by the School 
of Gas Turbine Technology, Farnborough, 
to coincide with these events. Both courses 
are of post-graduate standard and ceverthe 
design and application of gas turbines 
(industrial and for aircraft) in a three-week 
syllabus. The first, coinciding with the 
early part of the Festival of Britain, lasts 
from May 27th-June 15th; the second 
is from September 16th-October sth. 


Bristol’s Royal Visit 

FOLLOWING the cancellation of Chel- 
tenham Races, which they were to have 
attended on March 8th, H.M. the Queen 
and H.R.H. Princess Margaret made a 50- 
minute lunch-time visit to the Bristol 


BEAMONT IN BALTIMORE: With a typically brilliant demonstration of the Canberra for members 

of the Martin Company at their Maryland plant, W/C. Roland Beamont put an appropriate seal on 

the agreement (reported elsewhere in this issue) permitting the American company to manufacture 
the English Electric bomber for the U.S.A.F. The Martin audience were greatly impressed. 


Aeroplane Company’s works and airfield 
at Filton. They were welcomed by Mr. 
Brian Davidson, the company’s commercial 
director and, after signing the visitors’ book 
in Filton House, drove to the Brabazon 
assembly hall, where their entrance was 
cheered by a group of workers. The Queen 
and Princess Margaret were introduced to 
a number of Bristol executives, including 
Mr. A. E. Russell, chief designer; Mr. 
F. M. Owner, chief engineer; Mr. Eric 
Ross, company architect; Mr. R. S. 
Brown, general manager (aircraft division) ; 
and Mr. F, D. Chard, Brabazon production 
manager. 

Then the Royal party met Mr. A. J. 


Pegg, chief test pilot, and members of the , 


Brabazon crew. They spent 15 minutes 


inside the vast aircraft, and showed great 
interest in its construction and controls. 
“Her Majesty,” reported Mr. Pegg, “in- 
sisted on going into the wings and behind 
the engines.”” A picture appears below. 


A. Cdre. Oliver Honoured 
RECENTLY appointed Deputy Lieuten- 
ant of the County of Staffordshire is 
A. Cdre. John Oliver, manager of the 
aviation products department of the Good- 
year Tyre and Rubber Co. of Great Britain. 
A. Cdre. Oliver, who served for 30. years 
with the R.F.C. and R.A.F., is president 
of the Wolverhampton Aero Club. 


France’s Fastest 

AT Istres, on March sth, the Marcel 
Dassault 452 Mystére reached a speed of 
674 m.p.h.—the fastest ever attained by a 
French aircraft, and 2 m.p.h. in excess of 
the world’s speed record. The Mystére 
is a swept-wing version of the Nene- 
powered Ouragan fighter. 


Progress of the B-52 

LIKE the new four-jet bomber ordered for 
the R.A.F., the Boeing B-52 is to be 
produced “from the drawing-board,” and 
a contract will shortly be placed for this 
heavy bomber. 

Designed to succeed the B-36, the B-52 
is basically a larger version of the swept- 
wing, six-jet B-47, which is in production. 
Pratt and Whitney are reported to be 
developing the J-57 axial-flow turbojet for 
the B-52; the unit is said to have made 


UNEXPECTED HONOUR: As reported above, 
H.M. the Queen and H.R.H. Princess Margaret 
visited the Bristol Aeroplane Company's works 
at Filton last week. They are seen inspecting 
a Perspex model of the coupled Proteus with 
(left to right) Mr. F. M. Owner, Mr. Brian 

Davidson and Mr, “‘Bill’’ Pegg. 
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HERE ane THERE... 


ground-running and is 
shortly due for highe tenting beneath the 
fuselage of a B-50 


Aircraft for Yugoslavia 

REPORTS that Jugoslav pilots might be 
sent to America for training have been 

America t supply via, the 

Communist nation to defy the Soviet, with 
military aircraft. Should Marshal Tito ask 
for such support, the Anglo-American atti- 
tude would be one of “favourable con- 
— ion.” So far, no request has been 


The Sound of Speed 

AUDIBLE shock-waves were demon- 

strated by two F-86 Sabres recently at 

Edwards Air Force Base, Muroc, Cai- 
aircraft 


dived at supersonic speed to about 
24,000ft, where 5g pull-outs were made. 
Some 20 to 30 seconds after each pull-out, 
ground observers heard a distinct double 
blast. The phenomenon—which has pre- 
viously been reported without explanation 
—is presumed to be an effect produced by 
shock-wave shed by an 

— out of a supersonic or 


Military 
Avro Canada r had been fiown to 
Wright Field by the United 
States Air Force. Although the per- 
formance of the —illustrated re- 
cently by a onsen flight from Miami 
to New York at nearly 450 m.p.h.—has 
aroused deep commercial interest in North 
a er 18 
four Rolls-Royce Derwent §s. 

The U.S.A.F. has shown interest in two 
other Canadian aircraft—the 
formance Canuck all-weather fighter, also 
built by Avro Canada, and the D.H.C.2 
Beaver bush transport. A quantity of 
Beavers has been ordered from de Havil- 
land of Canada for Arctic duties, and some 


PRISONER-OF-WAR : The first eo a Chinese source) to show a U.N. aircraft shot 
down by the Communists in North in F4U Corsair of a U.S. Marine squadron, showing 
signs of battle-damage. Markings forward of the cockpit indicate over 50 missions. 


American Records 


TWO performances by American pilots 
have been by the FAT. as 
world-class records. Miss Caro 
climb to 9,206m (30,187ft) in a Piper Super 
Cub at Miami on January 4th sets a new 


altitude record for light aircraft in category 
C.1.b. Two single-seater glider records 
were established by William Ivans in a 
Schweizer SGS 1-23 at Bishop, California, 
on December 30th, 1950: for absolute 
height, 12,832m (42,100ft); and gain of 
height, 9,174.5m (30,100ft). 


IN BRIEF 


HE lecture Turbine-engined Aircraft, 
which was to have been given before the 


Frandel Da instead, the lecture 
lel Davies on Some Aspects 
was substituted. 
* * * 


In succession to Sir Allan Gordon- 
Smith, K.B.E., D.L., who died recently, 
Mr. Ralph Gordon-Smith, managing direc- 
tor of S. Smith and Sons (England), Ltd., 
has been appointed chairman. 


* * 


Users of Rotol equipment who do not 
possess one should find the com- 
= loose-leaf service bulletin of par- 
value, Insertions, dealing with 
Rotol airscrews, de-icing equipment and 
other products, are periodically issued. 
x * * 

Mr. Leslie Gamage, vice-chairman and 
joint managing director of the — 
Electric Co., Ltd., left London 
recently for Ceylon, / Australia and ieee 
Before returning, on April 
dney, Mel 
bourne, Adelaide, Perth and . 

* 


* 


Wolf Electric Tools, Ltd., Hanger Lane, 
London, W.5, announce a new 10in port- 
able electric om, the type R.S. 10. Frame 
construction is of magnesium alloy, and an 
extremely motor is employed. 
The saw is fully guarded and a range of 
special blade types is — 

* 

On the retirement, after x ’ service, 
of Mr. Elliott A. "Evans, M1 I.Mech.E., 
ERIC cS. chief chemist of the Wakefield 
group of e@il companies, the following 


IN THE AIR: Production-line view of the 

hull of a Martin PSM-\ Marlin (two Wright 

R-3350 radials) anti-submarine flying-boat. 

The U.S. Navy recently increased for the 

fourth time its production-order for the 

Marlin, which is — to succeed the 
war-time Mariner. 


Flight 


appointments within the are an- 
nounced : G. H. Thornley, M.Sc., Tech., 
F. Inst. manager; P. W. L. 
Gossling, bas nst.Pet., rat 
manager; J. S. Elliott, M.A., | 
F. Hitchcock, B.Sc., 
chemist. 


* * * 
fas been appointed to th with mining, 
inted to the Board va = 
* 


The new ‘sania head of television 
administration at Alexandra Palace is Mr. 
Leslie Page, who flew Spitfires in the 
Battle of Britain, from June to November, 
1940. Later, as a Wing Commander, he 
commanded No. 613 Squadron. 

* * 

Jenks Brothers, Ltd., Britool Works, 
Bushbury, Wolver' on, announce that 
they have available a range of socket, 
ting and jaw spanners for the new unified 
hexagons. 


Mr. Denis rt, B.Arch., Ph.D., 
F.R.LB.A., A.M.T.P.L, A.I.L.A., and 
Mr. Jj. P. Thom » A.M.I.C.E., 
A.F.R.Ae.S., A.M.1.Struct.E., have be- 
come associates in the firm of Norman and 
Dawbarn 


* * * 


British air services, cars and radio will be 
represented at this year’s Lyons Inter- 
national Fair by, British 
European Airways, Rootes, Ltd., and 
Vidor and Co., Ltd. The Fair will 
from March Bist to April ath. 


* * * 


of Tiltman 


Laboratories, Ltd., Mr. A. Hessell 


well advanced; it was possible that 
would 


separate company 
handle them. 


ge branch of the On 
: 4th by Mr. George Edwards, was i ‘ 
are already in service, 
— 
~ 
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CO-OPERATIVE 
AIR SUPPORT 


Joint Demonstration by 
RAF. and USAF. 


Transport Aircraft 


Illustrated by “Flight” photographs 


under 

ditions we accepted the hospitality of Lts. R. Kemmeling 
W. W. W. Wicklund aboard a Fairchild C-82A Packet, one 
of a number of these excellent machines (from the 61st Troop 
Carrier Wing, 60th T.C. Group, 12th T.C. Squadron) which 
had flown over to Abingdon from their base at Rhein-Main 
in Germany. Spectators assembled at the Watchfield drop- 
ping zone included officers from the School of Land/Air 

arfare, Col. Strickland (base commander, Rhein-Main), 
and Col. Bogue (group commander). 


the same Hastin, 
dropping zone. 
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On take-off, we looked astern from the vast, dim, box- 


car interior of the Packet, the paratroop doors and 
watched the green fields falling away at a quite alarming rate. 
We surmised that Lt. Kemmeling’s facial resemblance to 
W/C. (“Canberra”) Beamont might have some bearing on 
this memorable introduction to the Packet’s performance. 
Having scaled the ladder to the bridge (the width and general 
spaciousness of the cockpit fully justifies the description) we 
saw, Close to starboard, a most unusual and very impressive 
sight: two U.S.A.F. Packets were snugly formating on a 
Handley Page Hastings C.1 of the Transport Command Air 
Support Flight. The Hastings is the faster aircraft and its 
flaps were lowered for the run-up to the dropping zone. 


er Te among the Packets at the head of the page is symbolic 
" R.A.F./U.S.A.F. co-cperation in military transport flying. On the left, 
is putting down its containers on the Watchfield 
low, a Halifax lets go its huge “‘paratechnicon."’ 


: 
- 
VER Berkshire, on the afternoon of 
a transport support exercise was held by units of R.A.F. 
Transport Command and the U.S.A.F. Third Air : 
 &§ 


EXPERIENCED TRAVELLERS FLY BRITISH 


4 


BRITISH OVERSEAS AIRWAYS CORPORATION AND BRITISH EUROPEAN AIRWAYS 
offer services to and from nearly 70 countries 
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Pioneered by GOODYEAR 


. « STILL THE LEADING DISC TYPE BRAKE 


2 


Tx Single Disc Brake was first 
introduced by Goodyear several years ago. 
Since then the knowledge gained from actual 
operating experience has been vigorously 
SIMPLE CONSTRUCTION - SIMPLE ACTION applied, and to-day the Goodyear Single Disc 
SIMPLE OPERATION - EASY MAINTENANCE } Brakes have a reliability unique in their field. 
They give the pilot real confidence in landing, 
AUTOMATIC LINING ADJUSTMENT and sensitive control in every ground 
manceuvre. 
RAPID HEAT DISSIPATION and 
Enterprise are far in the lead. 


GOODFYEAR 


SINGLE DISC BRAKES | 
* UTMOST RELIABILITY 
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CO-OPERATIVE 
AIR SUPPORT 


From an and two U.S.AF. 
Packets some of the ld paratroopers 
“hit the silk’’ over Wetchfield. Right, a 
agg jeep goes over the sill of a 
acket. Below, British paratroopers file 
aboard a Packet for the mass drop. 


Normal dropping speed is about 115 kt. 

Though we were unable to verify it 
from our own observation, three 
“drifters” (instructors from No. 1 


of the main drop; but in the event everything went well, and 
paratroopers “lob out” from the three 

left at such a rate that (as we 

tly learned from F/L. L. Henson, D.F.C., the 
Hastings pilot) the whole formation landed in a stick-length 
of 800 yards. Including the “drifters” 30 men were put 
down by the Hastings; one Packet dropped 40, and the 
second Packet (carrying a supplementary load of 10 panniers, 


which it dropped, through trap-doors, on an individual run) 
contributed 37. 

It was not possible, due to restrictions on vision, to follow 
the whole progress of subsequent items, but these all 
appeared to go according to plan. The Hastings put down 
24 internally stowed panniers and 20 externally slung con- 
tainers--all with coloured parachutes—and a Packet used 
gravity to eject a jeep, trailer and gun from its yawning rear 
exit. (The aft portion of the fuselage is divided on the 
centre-line, the halves being hinged outwards or removed for 
dropping or loading.) A point of special interest concerning 
this drop was that the loads and parachutes were secured to 
“skid boards” under the wheels. This method, which is not 

used by the U.S.A.F. but has been developed 
successfully by the British Services, obviates provision of 
special strong-points on the loads. Standard British roller- 
conveyors were used for this drop. They differ from the 
American type in that the rollers are of uniform diameter, 
whereas the Americans use rows of roller-skate wheels. 

A “paratechnicon” (a universal freight container weighing, 
loaded, some 8,300 Ib) was released by a Halifax—a type 
which is still unsurpassed for the purpose. The loads in this 
monster container were a jeep and a gun. Eight main para- 
chutes are 

Before the main demonstrations began, the spectators saw 
instructors jumping from a balloon (still a most valuable 
training aid), and finally, Mr. C. I. Hosegood, of the Bristol 
Aeroplane Company, showed them what the Bristol 171 
Sycamore helicopter has to offer military, as well as civil, 
users. Service pilots acclaim its handling qualities. 


a 
- Parachute Training School) were 4 
liminary run over Watchfield to check 
off the wind had been strong and gusty, ; | 
and there was some fear for the success , 
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.. from the House of Commons 
Debate on the Air Estimates, 
1951-52 


DEFENCE DEBATE DIGEST 


Mr. Arthur Henderson said: 
We have embarked on the most 
exacting expansion programme for the 


R.A.F. that has ever been undertaken - 


in peace. Air strength has been given 
first priority in our defence system. 

| doubt if there is any occupation that 
calls for a greater combination of 


mental and physical qualities than that 
of a pilot or navigator in the Royal Air 
Force today. 

... the first Canberra squadron 
will shortly be formed. This squadron 
will be the forerunner of the large light- 
bomber force which will be equipped 


with the Canberra. In due course we 
shall have photographic-reconnaissance 
squadrons equipped with the Canberra. 
Today there are more man-hours in the 
twin-engined Canberra than in the four- 
Lancaster... 

his aircraft (the first British four- 


engined jet bomber, for which Mr. 
Attlee announced a production order 
on January 29th), which will soon be 
flying, will be faster than the Canberra 
and will be greatly superior to it in 
load and range. 

Sunderland flying-boats, two squad- 
rons of which have been giving good 
service in Korea, will continue to be 
used for some time yet; but a replace- 
ment is under consideration. 

We plan greatly to expand Coastal 
Command during the next two years, 
during which period it will also be 
largely re-equipped . . . A number of 
medium-range reconnaissance squad- 


74-jet bomber Shackleton 1081p 


rons will also be formed (in Coastal 
Command). They will be equipped 
initially with P2Vs, or Neptunes, which 
are being supplied from America. 

It is intended that the remaining five 
squadrons (R.Aux.A.F. not so far re- 


Canberra P2V 


equipped with jets) will be re-equipped 
with Vampire 5s in time for them to 
carry out their training this year. 

A number of squadrons equipped with 
. .. the N.F.I1 will be formed within 
the next few months. 


@Sunderiand 


Mr. Anthony Eden said: 


Presumably we are ordering the 
Sabres te-ause they are better than the 
aircraft we have got now. 

We welcome the news that four of 


# Vampire 5 
our firms and one in Australia are to 
build the Canberra, but we must not 
lose sight of the fact that the Canberra 
is classed as a light bomber, which 
necessarily means that either the range 
or the bomb load must be very limited. 


535). 


Mig 15% 


Venom 


| know that many of our greatest air 
authorities are convinced that a strong 
bomber force is an effective deterrent, 
and | believe myself that they are right, 
especially in the conditions now 
developing. 

Mr. P. B. Lucas said: 

... it appears that the Russians 
have had swept-wing fighters of an 
advanced design, with all that that 
means .. . in service for nearly two 


ears. Yet at this time the Royal Air 
has no British swept-wing 
fighter in squadron service. 

It is my own information that they 
(the British aircraft industry) have 
already found the answer in the fighter 
field with the development of the 
Hawker 108! and Supermarine /535. 


It is obvious that at the moment 
there is a shortage of practically all air- 
craft and equipment. This is the pen- 
alty for neglect and lack of foresight, in 
the last 3 or 4 years. 


Mr. Aidan Crawley said: 


On the experience that we have so 
far, not only have aircraft exactly or 
nearly comparable to those we are 
using fared well against the Russian 
Mig-15, but no aircraft that the 
Americans have put up against them 
have appeared to be outclassed. 


The picture | have tried to paint 
shows not only that we are expanding 
our Air Force at the right time in the 
right way, but we have, in fact, a very 
high-quality Air Force which is capable 
of further expansion and improvement 
and is a real deterrent now to any 
aggressor. 


* 
o8 
4 
A. Cdre. Harvey said: 
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ALREADY 7,20016 THRUST 


a PSMRMSTRONG SIDDELEY MOTORS LIMITED, COVENTRY. Members of the Hawker Siddeley Group 


; 
: 7,2001b thrust for 2,500 Ib dry weight 
| 
equals a specific weight of 

: 3 
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ITH the introduction of their new twin-rotor model 

173, the Bristol Aeroplane Company are setting a 

standard in the helicopter field which, in our view, 
cannot fail to become a norm which will have to be accepted 
by other manufacturers of helicopters throughout the world— 
at least for helicopters intended for commercial operation. 

The formula is beyond question right, but this is not to say 
that it is the only right formula. An absolute prerequisite of 
any helicopter intended for the normal routine carriage of 
passengers or goods over built-up areas is that it should have 
more than one engine. So much is stated by the Ministry of 
Civil Aviation Helicopter Requirements which, it is thought, 
will more than cover the requirements yet to be enunciated 
by 1.C.A.0. The 173 is, therefore, likely to be the first 
primarily civil rotary-wing in the world to meet what 

are foreseen to be the international standards : an example of 
pct which we are glad is British. 

In the tabulations of estimated performance _— on a later 
page, it is evident that the 173 will be a fast aircraft as 
helicopters go. A speed of 164 m.p.h. is extraordinarily fast 
for a rotary-wing type, even although restricted to a five- 
minute limit, but even more astonishing is that the 173’s 
maximum continuous cruising speed is in fact 5 m.p.h. faster 
than the present world’s speed record for helicopters. 

By the use of two engines—and, more particularly, by the 
drive-transfer system employed—the engine-failure safety 
problem has been reduced to small proportions. If one engine 
fails during flight, both rotors continue to be driven smoothly 
and without hiatus by the remaining live engine. Height can 
be maintained on one engine alone, except in the hovering 
case, and in effect this means that, although the pilot would 
doubtless wish to make a landing on experiencing engine 
failure, he can choose his time and place and make the landing 
more or less at leisure. In the unlikely event of both engines 
failing (each has its own fuel tank), the high-inertia-high- 
r.p.m. rotor system used will give the pilot the unusually long 
“action-period”’ of about four seconds in which to go into 
autorotation—a very valuable feature. 

In view of how apposite the new Bristol 173 is to the 
immediate future of helicopter operation, not only in this 
country but without doubt in many other countries as well, 
it is thought worth while to depart slightly from our estab- 
lished practice in making design analyses, and to include 
a brief survey of the potential future of rotary-wing aircraft 
before going on to examine the factual details of the 173 itself. 

Since the granting of the world’s first commercial licence— 
to the Bell Model 47 on March roth, 1946—rotary-wing 
aircraft have been used in numerous route trials and experi- 
mental mail and passenger services in the United Kingdom, 
Europe and the United States. In this country B.E.A. were 
early in the field (1948) with dummy mail services in Dorset, 
and later in the Peterborough district, using Sikorsky S-51s. 
During the following year, experience was also gained in 
operating by night in this sume area. 

The greater resources of the United States have allowed 
experimental services to be undertaken on a more lavish scale 
and, in fact, the extensive trials were soon turned into regular 
scheduled services. In Los Angeles and Chicago particularly, 
extensive networks of mail services have been flown daily for 
the past two years; these have yielded a wealth of data. 

The honour of claiming the world’s first scheduled 
passenger service, however, went to Great Britain when 
B.E.A. inaugurated a service (again using American-designed/ 
British-built S-51s) between Cardiff and Liverpool last year. 
On the Continent, a number of unscheduled services have 


BRISTOL 


New British Twin-Engine Twin-Rotor Helicopter 
of Outstanding Promise: 


Design Analysis 


been introduced, notable 


among them being the Helicop- 
Azur taxi-flights—with Hiller 360s—from Nice to points on 
the French Riviera. The Hiller 360 is also being used by 
Sabena for experimental mail flights. 

In the United States it seems there has been rather more 


reluctance to undertake passenger operations on a regular 
basis, and it is only recently that applications for the approval 
of this type of traffic have been submitted to the C.A.A. The 
desirability or, it might even be said, the inevitability, of 
using the helicopter as the speediest means of transport over 
short stage-lengths between large cities, or as a feeder link 
with major airport terminals is, of course, obvious. The 
elimination of time-consuming embarkation and disembarka- 
tion facilities (including transport to and from the airport) 
gives the helicopter a greater “effective transport speed’’ 
between two points. As we know these aircraft at present, 
design limitations would seem to preclude any increase in 
cruising speeds over about 170 m.p.h. and, on the basis of 
this fact, it has been calculated that the helicopter’s best 
application is over distances between 50 and 300 miles, with 
150 as the ideal stage-length. 

Apart from the obvious requirements of economy, the 
successful commercial helicopter must also be equally accept- 
able from the standpoints of safety and regularity, and it is 
mainly towards these ends that present development work is 
being directed. As the helicopter will operate largely from 
confined spaces in built-up areas, the necessary standard of 
safety is high, and while the twin-engined configuration will 
ensure adequate safety from the performance viewpoint, 
a large amount of research still remains to be carried out in 
the operational and traffic control problems involved during 
landings and take-offs in low visibility. It is implicit that if 
the helicopter is fully to achieve the popularity which its 
capabilities seem to merit, it must continue to operate in all 
but the very lowest weather minima. 

From the viewpoint of pure economics the present-day 
helicopter is not attractive. One reason is found in its high 
initial cost and another in its limited payload. Even so, there 
are indications that a competitive design intended for short- 
haul work would gain a considerably larger market than 
a conventional aircraft designed for the same purpose, and 
would thus prove to be cheaper. 

Where actual running costs are comparable it has been 
calculated that the operations of a helicopter would result in 
a considerable saving on overheads as compared with the use 
of orthodox aircraft. However, with its lower percentage 
payload and lower cruising speed, the helicopter gives less 
ton-mileage for a given period of operation ; despite the lower 
operating costs, therefore, the helicopter’s freight and 
passenger rates would apparently need to be slightly higher 
than those for the fixed-wing types. Operating costs varying 
from 4s to 7s per ton-mile are envisaged (depending on 
whether operations are unde-taken on a large or smuaill scale), 
a rate which seems sufficiently attractive for the helicopter to 
achieve a large measure of popularity. Fares generally may 
be slightly higher than first-class rail fares, but services would 
cater for passengers to whom time is the deciding factor. 

It has been estimated (by Mr. Raoul Hafner) that, when the 
rotary-wing aircraft is adequately developed, 40,000 heli- 
copters of all types would meet the requirements of the 
United Kingdom, and that the annual distance fiown would 
add up to about 2,000-million aircraft-miles. From this 
estimate it is obvious that the possible high demand for the 
helicopter could result in a drastic lowering of initial cost, and 
in countries where the tempo of living is influenced by the 
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The instrument layout is an es providing the helicopter pilot's 
i 


Key:— 12. Fuel pressure gauge 
|, Altimeter 13. Oil pressure (engine) 
2. Air-speed indicator 14. Oil temp. 
3. Artificial horizon 1 Oil temp. (gearbox 
(clutch) Rate ‘of climb 
5 st Suction 
7. Compass 19. Tach sord 
8. Cross level 20. Fuel warning lights 
temp. = Clutch control 
irectional gyro Bearing temperature warning 
Fuel concents gauge 23. Seon decometer 


BRISTOL 173 


constant need for greater speed, helicopters will undoubtedly 
provide the most economic means of transport. 

So far as the Bristol 173 is concerned, it was some time 
ago that the company foresaw that a multi-engined 
multi-rotor machine would need to be developed if ever 
the helicopter hago to be lifted out of the “interesting experi- 
ment” category. Mr. Raoul Hafner and his team therefore 
focused their attention on producing a design study which, 


whilst meeting the basic requirements, would at the same - 


time make maximum use of the data established with the 171. 
Having decided on fundamentals and essential form, Bristols 
put up the proposal to the M.o.S. : a specification was writ- 
ten, a development contract issued and work on the 173 
began. Today, the first flight tests with the prototype are 
expected to start shortly. 

Physically, as may be seen from the illustrations, the air- 
craft has a neat and plainly functional appearance. Essen- 
tially, the layout could not well be simpler : there is a two- 
seat cockpit up at the front, a forward engine-room, a long, 
roomy cabin and an aft engine-room. In planning the air- 
craft, the collaboration of the Ministry of Supply, all branches 
of the Services and British European Airways was 
in order to fit the helicopter to meet the widest possible ambit 
of operational requirements. The first prototype will be used 
chiefly to prove the configuration. The second aircraft, 
however, should be fully representative of the production 
type, and it is at present intended that the first 173 to go into 
operation will be used by B.E.A. for operational investiga- 
tion of Orkney-Shetland and similar routes. So far as is now 
known, the aircraft will ably meet all the B.E.A. helicopter 
requirements although, naturally enough, a few minor 

may have to be made in the light of practice. 

It goes without saying that such an aircraft as this will be 
well-fitted to a wide variety of Service réles. For example, 
18 airborne troops could be carried; for ambulance work ten 
stretcher cases or ten sitting cases or combinations of each 
could be accommodated; for air/sea rescue work, the aircraft 
is a “natural,”’ whilst other réles which spring immediately to 
mind are freight carriage, radar calibration, photographic, 
signal-line laying, mobile crane and, of course, air observa- 
tion post. It is-also evident that for all the additional variety 
of less punitive specialized jobs which the helicopter does so 
well—crop-spraying, mountain r¢scue, short-haul air mail, 
freightage over difficult terrain and the like--the 173 offers 

unique capabilities. 

The fact that structurally the aircraft approximates to a 
large-diameter tube supported at each end both whilst in the 
air and on the ground means that the structure-weight case 
is eased, and this is reflected in the, at first sight, surprisingly 
light gauges of the structural elements. Weight has, in fact, 
been severely monitored throughout the whole design of the 
aircraft, and to this must largely be attributed the excellent 
disposable load figure of something over 51 per cent. The 
airframe is a semi-monocoque of basically ovoid section, 
made up by 22g, Z-section frames at 154in pitch notched for 
22g, Z-section stringers at 4}in pitch. On this skeleton is 
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carried skin of D.T.D. 710 duralumin, varying in 
gauge between 18 and 26, lap-jointed horizontally and butt- 
In composition this is un- 
yu ly the most simple all-metal multi-engined 13-seater 
aircraft ever built. ‘ 

In making an examination of the aircraft, the most straight- 
forward attack is certainly to work through the design from 
front to rear, separating out the power installation and rotor 
systems for subsequent individual analysis. On this basis, 
then, the cockpit takes precedence. Bristols took an unusual 
amount of care in planning the 173 cockpit; they consulted 
every source of informed opinion they could think of and, 
as a result, the aircraft is furnished with a control cabin 
which is, in effect, a synthesis of everything that a wide 
variety of helicopter pilots could desire. Dividing the cap- 
tain’s seat (to port) from that wget second pilot is a console 
for engine ground-running, trim and bias controls. The 
primary flight controls comprise a collective-pitch lever, con- 
venient to the left hand of each pilot, a cyclic-pitch lever in 
the conventional control column position, and “rudder” 
pedals in which are vested yawing control. Control trans- 
mission and the distribution of control function between the 
rotors will be dealt with on a later page. The instrument 
layout, as may be seen from the detail drawing, is unusual ; 
nevertheless, it is the arrangement chosen by the majority of 
pilots consulted. It will be noted that alternative provision is 
made on the panel for decometers, and in this connection 
provision is also made for a Decca Flight Log display head to 
be — at the forward extremity of the central control 
console. 

Although by comparison with many other (but smaller) 
helicopters, the cockpit glazing of the 173 does not appear 
lavish, in actual fact the void area is generous. With the 
exception of the front screen, which is of Triplex, the cockpit 
glazing is entirely Perspex. Both pilots’ doors are flush- 
closing toggle-and-runner hung sliding units. Stowage is 
provided for radio and associated equipment in standard racks 
on the cockpit bulkhead behind the captain’s seat. The 
central portion of the bulkhead takes the form of a vertical 
box conduit enclosing the flying control transmission, whilst 
on the starboard side, behind the second pilot’s seat, a folding 
door gives access through the bulkhead to the forward engine 
room. This compartment is divided from the main cabin by 
a diaphragm bulkhead stabilized on its rear face by a grid of 
channel-section members : a small doorway in the centre of 
the bulkhead provides for emergency access between the 
forward part of the aircraft and the main cabin. 

The forward 23 HMV 550 power 
plant is mounted with its crankshaft axis =e five 


Structurally, the fuselage is extremely simple and is provided with escape 
hatch/windows of unusually generous area. 
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= at Dynafocal a.v. mountings in the floor structure. 
engine fire zone is bounded by the engine cowling itself, 
the steel floor of the engine compartment, the lower rear face 
of the front bulkhead, the inboard faces of the engine-support 
keels, and the front face of the lower (under-floor) section of 
the tank-cell front-support frame. Nominally, the forward 
engine draws its fuel from its own 75-gallon Fireproof bag- 
immediately forward of the cabin bulkhead; a cross-feed 
cock, hov’ever, makes it possible to supply either engine from 
either fuei tank. On the port wall of the engine room, 
immediately above the fuel cell, is mounted the oil tank, rand 
on the rear face of the cockpit bulkhead are carried the 
Graviner fire-suppression bottles which discharge both into 
the engine room itself and into the carburettor intake. 
Along the full 26ft length of the cabin run a pair of keel 
beams with swage-stiffened diaphragm webs and rolled-angle 
booms. These beams are spaced 14in apart about the centre- 
plane of the fuselage and form a gin-deep well, running 
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Detail of forward rotor transmission 
system showing take-off to syn- 
chronizing , rotor axle, driving- 
centre and the main articulation 
elements of the rotor head 


ovoid section of the fuselage permits chairs of comfortable 


dimensions to be fitted, in that the widest part 
(sft 3in) occurs at a height of 16}in above the seat floors, and 
3in below the sill line of the windows. Each window is 
effectively an escape hatch. Glazed in jin Perspex, the 
windows are of unusually large area (28in x 18in) and are 
iven their escape-hatch function by virtue of the method of 
Framing employed. This is essentially similar to the method 


pitched in abreast pairs, so that the passengers’ heads align 
with the rear of the windows, and in the starboard rear corner 
of the cabin is fitted a quadrantal bench seat to accommodate 


313 
eae degrees from the vertical, and is carried in a triangulated 
i star-truss mounting of steel tubes, the terminals of which ; 
a extruded rubber H-section frame, locked by a rubber filler- 
a strip. By making the frame in upper and lower halves with 
' the filler-strip for one half on the outside of the aircraft, and 
i for the other half on the inside of the cabin, the window can : 
3 rapidly be removed in an emergency by ripping out the 
tab-ended filler-strip and pushing the window free. 
i prise a light alloy tubular frame upholstered either with 
" Hairlok or Dunlopillo, which will be covered either with 
- fabric or leather-cloth according to the furnishing scheme 
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THis special “‘Flight’’ drawing by Arthur Bowbeer illustrates the fundamental simplicity of the 173. Each rotor is nominally 
driven by its own engine, the forward unit rotating anti-clockwise in plan, the rear unit rotating clockwise; but in the event of 
an engine failure both rotors will be driven by the remaining engine. Alternatively, auto-rotation descents are possible and, in this 
context, the high inertia of the rotor systems gives the pilot the relatively lengthy action period of four seconds. 
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BRISTOL 173 DATA 
Two Alvis Leonides LE 23 HMV Mk 73 Engines, each of 550 b.h.p. 


Fuselag: th SSfet.Jin Total rotor disc area (2 x 1860) 3q ft 
Roser 6.7in Coning angle limits ... oe Sia —8 deg 
Fuselage volume (freighter version) @Scufe Maximum w.m. rotor r. m. 

Tailplane area .. 48 sqft Cruising tip-speed ... 4 S7Sft/sec 
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seat floor and is stressed for six g forward and g down- 
ward. The entry door is particularly large in being 54in high 
and 44in wide, but these dimensions were governed by the 
freighter and similar version requirements rather than those 
of even the most portly passengers. It is worth noting in this 
context that the door threshold is only 28in above the ground 
and that the cubic capacity of the cabin is no less than 
630 cu ft, which figure is reduced only to 605 cu ft by covering 
the central floor well, a measure almost certain to be followed 
when the aircraft is used for cargo-carrying and allied duties. 
Headroom from the floor well to the underside of the roof 
duct is sft 84in. The roof duct is an integral part of the 
fuselage roof, and is thus a stress-bearing part of the structure. 
It accommodates the rotor drive-transfer and synchronizing 
shaft, and the push-pull tubes of the control transmission, 
together with electric cables. The cover doors each extend 
over three rib-bays and, secured by Oddie fasteners, comprise 
a flush outer skin, Redux-bonded to a corrugated inner skin. 

The fact that along the whole length of the cabin roof runs 
a shaft and that at each end of the cabin is an engine com- 
partment, would seem to make it inevitable that the sound 
insulation problem will be one of some considerable 
magnitude. Fibreglass blanket is the specified sound- 


Detail of intermediate and upper gearboxes of 

rear-rotor transmission system showing coupling 

to synchronizing-shaft and drive take-off to the 
compressor/generator units. 
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absorption material; this is, of course, a wonderfully efficient 
insulating medium, and it is extremely fortunate that it is so 
light, for we are quite convinced that the amount of insulation 
which will be required will be a good deal more than the 
normally accepted standard for aircraft practice. 

A grid-stabilized diaphragm bulkhead divides the cabin 
from the rear engine room, which is essentially similar to its 
forward complement, with the exception that the fuel cell is 
arranged across the base of the forward bulkhead, and the oil 
tank is stowed on, and its cooling airflow is discharged 
through, the starboard wall of the compartment. In the after 
part of the rear engine room are a pair of double-wall frame- 
bulkheads which are the stress-distributing media for the 
rear rotor loads, transferred down through a triangulated 
tubular supporting structure carrying the rotor and gearbox. 
The rear member of this tubular pylon picks up at the foot to 
a further diaphragm bulkhead in the fuselage tailcone. A door 
in the flank of the tailcone gives access to the rear engine room 
and to the additional space available here for stowage. 

In order that the blades of the rear rotor, the axis of which 
is tilted forward, shall clear the fuselage it is, of course, 
necessary that the rotor hub be positioned fairly high. This 
expediency, however, gives a second-order advantage in that 
the fairing of the rotor-supporting structure becomes an 
effective fin and thus serves as a deterrent toward directional 
instability. Whilst on this part of the subject, it is apposite 
to refer to the 173’s butterfly tailplane. The fact that the 


supporting and tractive elements are positioned at each end 
of the aircraft means that some degree of phugoid oscillation 
in pitch and pendulum instability in roll is almost inevitable. 
These traits can, however, be minimized by employing aero- 
dynamic damping surfaces—hence the butterfly tailplane. 
The acute dihedral is necessary simply because a given 


projected area of damping surface is required, and if this 
surface were ; horizontally, it would extend into the 
downwash from the rotor. 

Before going on to review the power installation and control 
systems, mention should be made of the iage. The 
weight distribution of the aircraft makes a four-wheel under- 
carriage layout attractive, and each wheel is carried on a 
triangulated truss of steel tubes, the upper strut of which is 
a British Messier oleo pneumatic shock unit. The lower 
members pick up in fabricated steel fittings of fork/lug type 
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Synchronizing-shaft bearing showing how the sleeve-type inner-race and 
the bearing outer-race are both bonded to rubber cush-mountings. 


with high-tensile steel pins, whereas the head of the shock- 
absorber strut is anchored in a cast fitting of light alloy. Both 
the rear wheels are fixed, but the front wheels are free to 
castor, sympathetic motion being ensured by an articulated 
track-rod. Around the central length of the track-rod is a pair 
of coil springs, each of which is anchored to the rod at the 
centre and reacts against an end-stop to provide self- 
centring action. Friction-disc anti-shimmy dampers are con- 
nected to each front wheel through a drag-link and track-bar 
system. Only the rear wheels are fitted with brakes, and these 
are manually actuated from the cockpit. 

By virtue of the fact that the power installation of the 173 
is divisible into fundamentally similar halves, it is most 
conveniently described if we deal with the forward section as 
an entity, and, for the rear section, content ourselves with 
simply pointing out the details of design difference. The 
method of engine mounting has already been described, 
together with the fire zone aspects of the installation. A 
forward-facing intake in the rotor fairing vents into the 
engine room, and from this ambient volume the engine-fan 
abstracts air to force it as a cooling flow around the baffled 
cylinders, whence it is exhausted to atmosphere through 
a belly-grille beneath the engine. From the pressure delivery 
(downstream) side of the engine-cooling fan, a proportion of 
the air is ducted away for oil cooling and is exhausted to 
atmosphere through a grille vent in the port wall of the engine 
compartment (through the starboard wall of the rear com- 
partment). Exhaust gases are collected in three manifolds, 
each serving three cylinders, which discharge through the 
belly-grille, together with the main engine-cooling air. 

The cooling fan is a 24-blade unit, mounted on the 
periphery of the clutch. This latter is a single-plate spring- 
loaded Borg and Beck unit of normal road-vehicle type, but 
it is actuated in an unusual and ingenious fashion. It was 
considered necessary that the engine should be capable of 
being run without driving the transmission—in neutral, so 
to speak—and this made necessary a positively actuated, as 
distinct from an automatically actuated, clutch. Obviously, 
with so high an inertia system as a helicopter rotor, the clutch 
engagement and drive take-up is a somewhat tricky business 
from which, if possible, the human element could with 
advantage be excluded. To this end, therefore, in the 173 
the clutch is pneumatically actuated. The captain has a foot 
pump (mounted between the “‘rudder” pedals) by means of 
which an expander tube can be inflated to throw out the 
clutch. To let in the clutch, the captain turns a small cock 
which evacuates the expander tube through a metering jet, so 
that the drive is taker up at a predetermined rate and snatch 
loads on the transmission system are therefore obviated. 
A micro-switch causes 4 warning light to glow in the cockpit, 
to prevent the engine being started with the clutch engaged. 

Drive output from the clutch is given through an eight- 
point Layrub flexible coupling to the main transmission shaft 
which, through another eight-point Layrub coupling, trans 
mits torque to the input shaft of the gearbox. This input shaft 
is crowned with a buttress-tooth coupling, the output half of 
which takes the form of a cup, spring-retained by a cap 
screwed in the mouth of a spur pinion shaft, coaxially 
surrounding the coupling. The output half of the coupling 
is helically splined to the bore of the pinion shaft, the spline 
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Detail of front undercarriage showing wheel articulation with spring 
sleeve-centring and friction-disc anti-shimmy damping. 


helix ensuring that, as torque is increased, the coupling is 
fully engaged. The spur pinion shaft is carried in a Timken 
taper-roller bearing, immediately beneath which it is splined 
to the spiral bevel pinion through which is engaged the 
drive-transfer and synchronizing shaft. The spur pinion 
meshes with an internally-toothed ring gear which, in effect, 
forms the skirt of a bell-mouth at the base of a layshaft. The 
layshaft proper is splined to a spur pinion which meshes with 
a ring gear, the twin webs of which are bolted to what can 
best be described as the rotor driving-centre. 

The gearbox casings are light-alloy castings, liberally finned 
to take the maximum advantage of the cooling air which 
flows past them from the intake to the engine compart- 
ments. The forward gearbox is bolted to a three-legged, 
steel, conical “‘axle,’”? on which the rotor driving-centre is 
supported by upper and lower taper roller bearings with 
a central straight-roller steady-bearing to the gearbox. It is 
apposite here to point out that, throughout the power trans- 
mission system, all taper roller bearings are Timken com- 
ponents, —e the straight-roller units are by Ransome and 
Marles; ball bearings are Skefko. The vertical cone axle 
which carries the gearbox and supports the front rotor is 
mounted on a triangular forging carried in the roof structure 
of the forward engine room between the cockpit bulkhead 
and a pair of ridge beams extending aft through three frames. 

The take-off to the drive-transfer and synchronizing-shaft 
is at the rear of the gearbox, and is given through a spiral 
bevel shaft, housed in its own casing, which bolts on to the 
rear face of the main gearbox. This bevel shaft is carried in 
a pair of taper roller bearings, and drives for a tachometer 
generator and a vacuum pump are taken off the shaft by 
a spur train. Splined to the tail of the bevel shaft is a taper- 
rimmed “‘flywheel’’ against which a pair of Ferodo pads can 
be impressed for rotor braking. Brake application is per- 
formed manually, the brake lever being mounted on the 
cockpit bulkhead above the pilots’ inboard shoulders. A five- 
point Layrub coupling connects the bevel shaft to the drive- 
transfer and synchronizing-shaft proper. In this context, it 
shouid be pointed out that the synchronizing shaft is not 
subjected to such torque variations as would justify the term 
“hunting,” because parity of engine r.p.m. can be achieved 
at disparate power outputs and, of course, the free-wheels are 
concerned only with r.p.m. parity. The synchronizing-shaft 
is a two-inch diameter steel tube, its 36ft length being split 
into halves, spline-mated at the centre. 

Weight reduction was responsible for the decision to 
make the shaft in two lengths rather than to break up the run 
into a number of smaller lengths, although this undoubtedly 
complicates the balancing problem. Balancing will, in fact, 
have'to be carried out in relation to each shaft bearing, and 
although the fuselage will undoubtedly be relatively stiff, 
some degree of flexure inherent in the bearing and inner race 
design is a necessity to compensate for the small amounts of 
fuselage flexure which are inevitable. The design of the 
synchro-shaft bearings is ingenious. The shaft is supported 
at alternate frame stations (i.e., at 31in centres) and the inner 
race of each bearing takes the form of a sleeve, 1.6in long, 
coaxially surrounding the shaft and bonded to it through 
a cushioning, synthetic-rubber filling. The outer race of the 
bearing is conventional per se but, unusually, is held in 
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a synthetic-rubber ring of splayed channel-section which, 
bonded to the steel bearing housing, acts both as an a.v. 
mounting and a dirt excluder as well. This duplex cushioning 
in the shaft mounting should certainly help to alleviate the 
cabin noise problem. 

Beyond the fact that its axis is inclined rearward at seven 
degrees, the engine installation at the rear is precisely similar 
to that at the front. The points of dissimilarity in the trans- 
mission system are that the main output shaft from the engine 
connects into an intermediate gearbox which incorporates 
a similar free-wheel assembly to that used in the forward 
installation, and to which the.drive-transfer and synchroniz- 
ing-shaft is engaged through similar spiral bevel gears. 
A subsidiary bevel pinion on the main vertical shaft of this 
intermediate gearbox gives drive port and starboard to a pair 
of quill-shaft assemblies through which torque is transmitted 
to a pair of generator/blowers bolted direct to the gearbox 
casing. The shaft of each Rotax generator is serrated to 
a centrifugal impeller which draws its air through a double 
venturi into the first throat of which the supply pipe to the 
vacuum instruments is vented. This extremely clever 
arrangement ensures that the suction-operated flying instru- 
ments are not deprived of vacuum even when the rotors are 
autorotating ; a double venturi is employed so as to attain the 
pressure drop (circa 80in water gauge) needed to compensate 
for pipe losses. The output from the impellers is passed 
through and around the generators and is then vented into 
the engine compartment. As this output is of the order of 
150 cu ft/min from each generator, it is foreseen that it might 
well be turned to use for cabin heating ; in this event, a heat 
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exchanger either of exhaust-muff or surface-combustion type 
will be used. 

From the intermediate gearbox the main power trans- 
mission up to the rear rotor gearbox is through an extension 
shaft, similarly mounted in eight-point Layrub couplings. 
Essentially, the gearbox for the rear rotor is similar to its 
forward complement, with the basic difference that the input 
is to a bevel shaft which transfers drive to the layshaft, and 
so eliminates the use of an internally-toothed ring gear. 
Immediately beneath the layshaft is a sump, the integral oil 
pump for which is driven by a short vertical shaft serrated 
to the heel of the layshaft. 

An enormous advantage possessed by the 173, and one 


Semi-diagrammatic illustration of 
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which should contribute in large measure to the early success 
of the aircraft, is the use, to a practicable maximum, of 
components already fully developed with the single-rotor 
171 Sycamore. Beyond the fact that the rotors are handed 
(and thus the hub of the frort rotor is a reversed image of 
that of the rear rotor), the detail design is identical with that 
of the 171. Since we described the 171 (October 30th, 1947) 
there have been only minor detail changes in the rotors 
which, briefly, are as follows: the blade shanks have been 
shortened r1oin, and the six-segment tie-bars have been 
changed to eight-segment units in order to maintain the 
natural torsional frequency for the shortened length. Tapered 
pins are now used for blade anchorage to the shank to increase 
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the ease of blade folding, and the outer cover of the blade 
shank is now carried on needle-roller bearings instead of the 
caged-roller units previously used. Another innovation is 
that the basic pitch setting of the rotor blades is made by 
adjusting a screwed pin in the fork-end of the blade shank, 
the root-arm of the drag-link from the spider being carried 
on the screwed pin. 

The blades themselves have been changed to a sym- 

metrical-section, chiefly because the original reflex trailing- 
edge cambered blades were both difficult to make and suffered 
from weathering effects which changed their aerodynamic 
characteristics. The section now used is an N.A.C.A. oo15 
at the root, which tapers to a 0006 at the tip; the blades are 
not high-speed sections, and their performance is virtually 
the same as their cambered predecessors. Structurally, they 
comprise a Hydulignum leading-edge ward with four-ply skins 
top and bottom in five spanwise panels with a spruce 
edge fillet. Chordal ribs have ply webs with spruce booms 
glued to the skin. blade has a pair of ground-setting 
track-adjusting tabs centred on the 130in and 258in radii; 
they are simply light-alloy strips, Redux-bonded and cold- 
glued to the trailing edge. At the leading edge, the blade 
skins are butt-faired to a brass leading-edge sheath, screwed 
to the spar and split diagonally into 4in lengths to permit 
blade flexure. 

Although at first sight forbiddingly complex, the control 
system in the 173 can fairly readily be sorted out into its 
component elements. Before attempting this, however, the 
definition should be given that cyclic pitch involves a regular 
(sinusoidal) variation of blade incidence (or pitch) with 
azimuthal position of the blade: collective pitch involves 
a simultaneous variation of incidence (pitch) on all blades. 
The basic control requirements are as follows : (i) that both 
rotors can simultaneously be controlled in cyclic pitch to give 
the aircraft direction in flight; (ii) that the cyclic pitch of the 
rotors can be imposed differentially in order to give the air- 
craft a turning moment; (iii) that collective pitch in —_ 
rotors can be controlled simultaneously for ascending, hover 
ing and descending; (iv) that trimming means are provided 
to control the attitude of the aircraft under varying load 
conditions; (v) that biasing means are provided to trim-out 
oe loads in the cyclic pitch lever; (vi) that the power 

both engines is increased simultaneously with collective 
pitch (with an overriding control over a small range) ; (vii) that 
“ground-running” control of the engines is 


provi 

Cyclic pitch control is effected by the swan-neck column 
annotated No. 1 in the accompanying diagram. To the base 
of the column is attached a triangulated articulating 
mechanism (2) which re Ase by means of bell-crank levers 
and push-pull rods similar triangulated articulations (3 and 4) 
which pick up to the heels of the rotor spider stalks (5 and 6). 
Movement of the rotor spider stalks is sympathetic both in 
degree and sense with movement of the control column. 
Cyclic pitch control provides a blade incidence change of 
+§ fore and aft, and +4 degrees laterally. 

Yawing control is effected through the “rudder” pedals to 
impose differential lateral movement of the spider stalks. 
This is accomplished by mounting on eccentric shafts (7) the 
bell-cranks which actuate the articulation assemblies (3 and 4). 
The eccentric shafts are integral with chain sprockets (8), and 
thus by operating the yaw control pedals, the sprockets are 
rotated in opposite directions, so displacing the articulating 
mechanisms laterally but in opposite senses. 

Collective pitch-change is effected through movement of 
the collective pitch lever (9), from the cross-shaft of which an 
irreversible unit (10) is connected to a T-lever system, 
mounted on an eccentric shaft (11). The forwerd arm of the 
T-lever is coupled direct by a push-pull tubé to the front 
rotor control-sleeve in which is carried the control spider (5). 
The rearward arm of the T-lever is coupled indirectly 
through levers and push-pull rods to the rear rotor control- 
sleeve. Operation of the pitch lever will thus raise or lower 
both rotor spider assemblies simultaneously and by an equal 
amount, the range covered being 10 degrees of blade incidence 


The purpose of the irreversible link (10) is to arrest any 


rotor vibration loads which may be transmitted into the 
system. Similar vibration loads in the rear rotor might lead 
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Detail of rotor blade construction showing method of anchorage to the 
tie-bar-and-sleeve blade shank. 


link, and therefore an inertia damper (12) is embodied to 
absorb any such vibrations near the source. 

The ratio of front to rear rotor pitch-change provided by 
movement of the collective pitch lever(s) is nominally 1 : 1. 
Should flight-testing, however, reveal a nose-up or nose- 
down tendency in the aircraft when the pitch lever is suddenly 
raised or lowered, some adjustment to this basic ratio might 
be desirable. Provision for this is made by mounting the 
bell-crank (13) eccentrically, whereby the effective lever arm 
may be lengthened or shortened by +2} per cent. 

Whilst simultaneous operation of collective pitch will affect 
only the height at which the aircraft is flying, a differential 
change of collective pitch will affect fore and aft attitude by 
producing more lift at one rotor and less at the other. This 
feature is used to provide longitudinal trim. Operation of the 
trim wheel (14) will, through cam assembly (15) and load- 
limiting strut (16), raise the front and lower the rear rotor 
control-sleeves (and therefore the spiders) or vice versa, by 
virtue of the fact that shaft (11) is eccentrically mounted. 

As the attitude of the aircraft is affected, differential 
collective pitch will produce a forward or rearward thrust 
component which can be used to provide a powerful force 
either to accelerate or retard the aircraft. It is obviously 
advantageous to make use of this feature, and it is for this 
reason that differential-collective pitch change is inter- 
connected to the fore and aft movement of the cyclic pitch 
control column. This cyclic/collective mixing is effected by 
means of the cam assembly (15) attached to the torque tube 
on which the cyclic pitch levers are mounted, and thus 
movement of the cyclic control column in, say, a forward 
direction will operate the eccentric shaft (11) in the same 
manner as the forward trim. 

Rotation of hand-wheels (17 and 18) displaces the spring- 
bias unit (19) to trim-out the operating loads in the cyclic 
pitch control lever(s). 

The engine controls (20 and 21) are normally operated 
through the bell-crank assemblies (22) by rotation of the 
twist-grip (23) or by movement of the collective-pitch lever. 
In this manner, a synchronized control over both engines is 
obtained. It is essential that either engine may be isolated 
during ground-running, and this is achieved A. 4 — 
bell-crank assemblies (22) on an eccentric shaft (24) and 
operating them via push-pull rods from levers (25) mountec! 
in the control console. The levers are with a 
locating gate in the “flight” position only, and will return to 
it automatically, if not already so located, when the pitch 
lever is brought into operation. For ground-running, the 
collective pitch lever is locked in its minimum-pitch position 
with the twist-grip against its slow-running stop. Manipula- 
tion of the ground-running levers then permits either engine 
to be run at 67 per cent power, driving both rotors at 
minimum pitch and maximum r.p.m. C.B.B-W. 
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BOEING BENDS 


"THESE remarkable photographs make it plain, 

without recourse to mathematics, that the thin, 
swept wing of the Boeing B-47B Stratojet is a 
remarkably tough, resilient structure. The port 
section of the 116ft-span wing is seen during static 
tests at 100 per cent overload in Boeing’s “torture 
chamber”. In the lower view, the wing-tip has been 
deflected upward through a radius of 11ft; the pic- 
ture above shows downward deflection of 6ft. At 
119 per cent overload, when the first structural 


failure occurred, the total vertical bending move- 
ment was over 2oft. 

This elaborate test-frame, situated in the Boeing 
plant at Wichita, Kansas, is a 700,000 Ib steel struc- 
ture mounted on a 2ft-thick reinforced concrete 
floor. The network is supported by seven steel 
towers, and stress is applied, through cables and 
pulleys, by 30 hydraulic rams actuated by 17 pres- 
sure-systems. Measurement of the forces applied 
to the wing is by electronic strain-gauges. 
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ACHIEVEMENT 


The Rolls-Royce 
“Avon” powered Canberra— 
a standard production bomber 
of the English Electric Company — is 


the first Jet aircraft to fly 


the Atlantic direct without 


refuelling in flight. 


ROLLS;ROYCE 
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WORLD-WIDE 
SERVICE 


Shell Aviation Highlights: Providing Aircratt- 
fuel for over Thirty Years 


almost every article on world flights or air tours that has 

appeared in our pages over very many years, some mention has 

made of the services rendered by the ubiquitous “Mr. 

Shell,”’ so the facts recorded in an historical review recently pre- 

ed by Shell-Mex and B.P., Ltd., came as no surprise. Neverthe- 

$s, most of them are of more than passing interest, and deserve 

cing on record ; and certainly they constitute a very fair claim to 
ership in this particular field. 

The organization can claim to have ided fuel for aviators 
from the very earliest days of flying, and when officially instituted 
in 1919—long before any other oil company provided such facili- 

i Shell Aviation Service quickly found custom among the 
world’s pioneer airlines. One of the earliest was K.L.M., which 
soon expanded eastward to the Indies and found trained Shell staff 
already installed and ready to provide supplies at all the principal 
airports. In 1934, when Imperial Airways’ through service began, 
equii ; n an equally complete ground organization 
been set up along the East Coast route to the Cape. 

These were also the favourite courses of the record-making pilots 
of the ’twenties and ’thirties, and almost all of them made use of the 
service. From 1928, realizing that the time had come to improve 
upon the ad hoc delivery methods which hitherto had sufficed, the 
company embarked upon a general policy of laying down bulk 
“dumps” and providing service crews to carry out the entire fuel- 
ling operations. Many local problems of storage and staff training 
had to be overcome, and always there remained transport diffi- 
culties that even to-day, in parts of Africa, may mean long suc- 
cessive journeys by rail, steamer, motor and even human transport 
before the fuel is finally in position. Mobile fuelling vehicles soon 

standard equipment, and the chain of service stations for air 
transport spread over the Continent of Europe as well as much of 
Africa and the East. 

Years before “briefing” became an accepted feature of flight- 
planning Shell Aviation Service prepared its own aviation maps 
and airfield data books. (The Battle of Norway was fought on 
such maps, which were the only air maps available to the R.A.F.). 
The Shell Carnet Card, for airline captains and private pilots alike, 
has proved, since its introduction in 1932, an almost univ 
“open sesame” for obtaining fuel and other supplies on credit. 

When war came, the whole organization, with such personnel as 


Yesterday: Shell facilities were well established in the East by 1924, 
when this graph was taken at Calcutta, showing the Fokker C.IV 
in which Maj. Zanni, of the Argentine was attempting a global, flight. 


Today: Shell service for a Venezuelan Skymaster at Maiquetia Airport, 
Caracas. The Thompson-Leyland Tyne tanker holds 4,000 gallons; 
this type (largest in the world) is also used by Shell at London Airport. 


were hot called up, was placed at the disposal of the two Allies. In 
important war theatres Shell handled the fuelling of all aircraft 
except at the forward operational airfields. Often, at remote 
Stations, their staffs had an unrivalled l>cal knowledge, and this 
was fully utilized by the planners of transport and ferry services. 
Surveyed and stocked by the company in pre-war days, the so- 
called African Reinforcement Route (from the West Coast towns 
to Khartoum) proved of outstanding strategic value when the 
Mediterranean was closed. 

Within a few months of the end of the war, which had disrupted 
much of its organization, particularly in the Far East, a full revival 
of the service paved the way for the resumption, on a much wider 
scale than before, of the international airline network. 

The sudden emergency of the Berlin Airlift in 1948-49, found 
Shell prepared to provide extra fuel and intensive service: over 
14 million gallons of petroleum supplies were handled by the 
company at the Berlin terminus of Gatow alone. 

The largest of the company’s fuellers now so familiar to almost 
every air traveller is of 4,000 Imperial gallons’ capacity, with a 
maximum rate of delivery of 400 gal/min—a far cry from the small 
“man-handled” cans of 1919 and earlier. The first of these big 
fuellers is now in operation at London Airport; another is in 
Venezuela. 

With the advent of jet airliners such as the Comet, turbine fuel 
will be required instead of gasoline, and bulk stocks must be laid 
down along the Empire routes. In addition, the delivery crews 
must be trained in the use of special filtering systems and in the 
new technique of under-wing fuelling. When the first Comet flew 
from England to Cairo and East Africa in April-May last, over 
71,000 gallons of a.t.f. and a considerable quantity of lubricants 
were made available for the one series of flights. 


FLEXIBLE-TANK MAINTENANCE 


[NSTALLATION and maintenance manuals issued by makers 
_ of aircraft components are legion, and they vary from simple 
clipped-together sheets of duplicated matter to elaborately 
printed and illustrated pages secured by patent fasteners between 
— stout enough to outlast the equipment to which they 
refer. 

Quite one of the finest of these productions we have seen, judged 
from any point of view, is the new “Flexelite” Flexible Tank 
Manual recently issued by Marston Excelsior, Ltd., Wolverhamp- 
ton. Illustrated by photographs and by large and clear cut-away 
drawings, and well indexed, it covers every aspect of its subject, 
starting with a brief historical review. 

This “basic” publication is identified as Vol. I; there is also a 
Vol. iI, applied to a series of manuals each referring to installations 
in specific aircraft. 
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CIVIL 
AVIATION 


BEAUTY IN THE CLOUDS : An impressive glimpse 

of the first production Airspeed Ambassador, as it 

flew on a recent test-flight over Bournemouth Bay. 

The Corporation hopes to take delivery of the first 
of these aircraft shortly. 


MOrE extensive use is to be made of British tur 

red aircraft on B.E.A.’s regular services this year. To 
gain f operating experience, the Corporation intends to 
the prototype Viscount on scheduled services on the London-Paris 
and London-Edinburgh routes this summer. It will be recalled 
that the Viscount put in 120 hours on these routes last year. 

As readers who saw our report (February 15th) of the lecture by 
Lord Douglas will be aware, two Dart-powered Dakotas will also 
be introduced this summer—on the Corporaticn’s freight services. 
They will be flown by specially trained crews whose duty it will be 
to keep a technical eye on the Dart’s performance. In this way 
B.E.A. hopes to accumulate at least 5,000 engine-hours under 
operati conditions. 

The first Viscount 700 (the production version) has already 
flown over 100 hours since September, 1950. The first of B.E.A.’s 
fleet of 28 of these machines is due for delivery early next year. 


B.O.A.C.’s FIRST COMET 


OE of the two D.H. Comets ordered by the Ministry of Supply 
will shortly be handed over to B.O.A.C., for operational and 
route trials including experimental flights between the United 
Kingdom and India. The first of these is expected to be between 
London and Cairo, via Rome, and will be made with the particular 
aim of giving communications and control staffs at these airports 
a first-hand knowledge of the Comet’s operating requirements. 
At some airfields, radio facilities will have to be improved. At 
Cairo, for example, it is understood that the Egyptian authorities 
are already tackling the problem. The Corporation hopes to take 
delivery of the first of the production Comets towards the end of 
the year. This machine will first be used for crew training. 
Last year, incidentally, B.O.A.C.’s operating and traffic statistics 
showed that the total of revenue passenger-miles flown rose by 
dag d cent to §42 million, as compared with 410 million in 1949. 
total of passengers carried rose from 151,000 to 184,000. 


TALKING OF RADIO AIDS 


PROSLEMS concerning radiv-navigation were reviewed at 
a recent meeting of the I.A.T.A. Radio Aids Group in 
Montreal. Approximately 35 representatives of airlines and radio 
manufacturers attended the conference. 

Among the major subjects on the agenda was one dealing with 
the co-ordination of frequencies to be used for radio altimeters, 
airborne radar and other equipment, within the limitations of the 
new bands allocated by the International Telecommunications 
Union. The various standards for R/T. and navigation aids were 
also reviewed. Much of the work was actually done in preparation 
for the meeting of I.C.A.O’s Communications Division, which is 
to take place on April 24th—also in Montreal. 

Among the specific items dealt with at the I.A.T.A. meeting 
wer: considerations of communications problems converning high 
altitude flights by jet aircraft; standardization of system charac- 
teristics for R/T. between air and ground; standard procedures for 
testing I.L.S. installations and standards for the use of D.M.E. as 
a navigation aid. In addition, the conference reviewed I.C.A.O. 


standards for I.L.S. on the basis of two years’ experience, and also 
concerned itself with the evaluation of Decca as a short-distance 
navigation aid. 


CONVERTIBLE SEATS FOR PAN-AMERICAN 


NNOUNCING the purchase of new Sl e seating 

equipment for the 18 DC-6Bs which they have on order, 

P.A.W.A. claim that the seats will incorporate new standards of 
safety and comfort. 

They will be stressed at 10g, nearly twice the strength called for 
by the C.A.A. safety regulations. As an additional protective 
measure, a special shock-absorbing, sheet-metal “crash plate,” 
designed to the approximate shape of the human body, will be 
built into the rear of each seat to increase the safety factor during 
forced landings. A new method of installing the seats on tracks 
will make it possible to convert the layout in a few hours to the 
varied requirements of de luxe Sleeperette, standard or low cost 
tourist flights. 


CIVIL AVIATION’S SHARE 


N the course of the debates on the Air Estimates (see report on 
page 302), Mr. Arthur Henderson stated that aircraft of the 
civil Corporations and of the charter companies have been, and 
are being, chartered for a variety of tasks. During the last financial 
year some a was spent in this way. He said: “I think it 
can be regarded as money well spent, not only because of the 
value of the service received, but also because it has helped to main- 
tain a valuable and considerable potential represented by the civil 
aviation industry. During the coming year additional use will be 
made of civil aircraft for the regular movement of troops.” 

He referred also to the formation of the first of the auxiliary 
transport squadrons “with the wholehearted co-operation of 
Airwork, Ltd.”, and to the plan to form similar squedrcns. 

On another subject, also of great interest to civil aviation, Mr. 
Henderson said that the flying scholarships scheme had proved 
most successful. Seventy-seven cadets qualified for a Private 
Pilot’s Licence at flying clubs in 1950, and 112 were under training 
when the year ended. The number of scholarships to be awarded 
in the next financial year was to be increased frcm 200 to 250. 


THE AIR FRANCE FLEET 


DURING the course of a recent French Cabinet meeting, the 
question of replacement aircraft for Air France came up for 
discussion. It was decided that contracts placed for a number of 
French-built airliners would be The French aircraft 
industry will now be called on to supply 12 Bréguet 763 Deux- 
Ponts and eight S.E. 2010 Armagnacs for Air France’s colonial 


routes. At the seme time, permission was given for the ordering 
of tei: L-1049 Super Constellations, which the company will put 
into strvice on transatlantic routes. The delivery of these machines 
will bring Air France’s long-range fleet to 81 aircraft, of which 
pr te and 19 L-749 Constellations are already in service; four 


L-749s are due for delivery this year. 
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AGAIN SELECT 


Hy-du-lignum ROTORS 
FOR 


US LICOPWAR 


laminated-compressed 


HORDERN-RICHMOND LIMITED | 


“the “made-to-medsure wood" 


Telephone : AYLESBURY 1100-1102. 
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AN OPENING EXISTS 
FOR A JET AIRLINER 


It is common knowledge that refuelling in flight has triumphed over the 
limitations of range and endurance for all current types of aircraft—jet fighters 
as well as piston-engined airliners and long-range bombers. The most 
spectacular instances of this triumph were last year’s non-stop flight round 
the world by a Boeing B-50 of the United States Air Force, and the refuelling 
of a Meteor jet fighter which remained airborne for twelve hours. En-route 
refuelling has proved itself a fully practicable proposition on day and night 


airline schedules. The Flight Refuelling Service has all the experience and 
equipment necessary to ensure safe and efficient operation with the fastest 


jet airliners. 


FLIGHT REFUELLING 


FLIGHT REFUELLING LIMITED TARRANT RUSHTON AIRFIELD 


BLANDFORD OORSET 
London Office: 5 Clarges Street, W.I 


Contractors to H.M. Government and the United States Air Force 
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As far as the company’s European routes are concerned, the 
twin-engined S.O. 30P Bretagne is now being given route trials, 
but the number to be ordered has not yet been disclosed. 
Number 16 off the production line is shortly to be delivered to Air 
France for a 500-hour test, while Nos. 17 and 19—the first of the 
type to be equipped with Pratt and Whitney R-2800 CA-18 engines 
and Hamilton “paddle-blade” airscrews—are at present engaged 
on flight trials to = the cabin-heating and air-conditioning 
systems at high altitud 

Air France hopes ao to be able to undertake trials, under 
commercial conditions, with the S.O. 30 which has been experi- 
mentally ered by two Hispano Suiza-built Nenes, and is due 
to begin flight tests in the near future. 


FASHION FOR DAKOTAS 


TH American internal company Delta Air Lines is now to 
follow the current fashion among Dakota tors of increas- 
ing passenger-capacity and improving interior layouts. Delta will 
have a 25-passenger layout in their 18 DC-3s and will operate 
them at a gross landing weight of 25,200 lb. 

The company is one of several U.S, airlines now faced with the 
difficult problem of replacing twin-engine equipment. Others in 
the same category who have not yet announced their plans are 
Capital Airlines (with 25 DC-3s and three Super DC-3s), Mid- 
Continent (with 20 DC-3s and four Convairliners), Chicago and 
Southern (12 DC-3s) and Northeast Airlines (eight DC-3s and 
five Convairliners). United Air Lines, who operate 58 DC-3s, 

conversions to layouts last summer, but 
because of the Pacific air lift only two aircraft were completed. 


THE CORPORATIONS IN NOVEMBER 


RECENTLY published statistics for November, 1950, show 

that traffic carried by British airways corporations was again 

substantially greater than that for the corresponding ay of £1949. 
A total of 58,600 passengers—nearly 9,000 mo: 

previous November—flew on the scheduled of O.A.C, 


FLU-FIGHTER : When a K.L.M. Skymaster arrived in Sydney recently 
with suspected influenza contacts on board, all 66 passengers and crew 
were placed in quarantine and the airliner was immeciately fumigated. 
This incident again exemplifies the extreme diligence of the world’s 
airlines in g the requirements of international health authorities. 
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and B.E.A. (including B.E.A’s associate operators). This increase 
was largely due to the greater number of passengers on inter- 
national routes, which was over 42,000, as compared with 32,300 
in November, 1949. 

In all, some $7,000,000 passenger-miles were flown during the 
month—an increase of 28 per cent; freight ton-mileage increased 
by 21 per cent. The overall revenue load-factor achieved was 
§6.1 per cent, as compared with $4.8 per cent in November, 1949. 


AERODROME OWNERS’ ASSOCIATION 


Ti 24th annual general meeting of the Aerodrome Owners’ 
Association took place at Londonderry House recently. 
Alderman A. H. Downs- 
Shaw (Bristol 
took over the chairmanship of 
the Association from Mr. 
A. M. Desoutter (Airports, 
Ltd.). Mr. A. G. Douglas 
(British Air Transport, Ltd.) 
was elected vice-chairman, 
and four vacancies which 
arose out of automatic retire- 
ments on the executive com- 
mittee have been filled by Mr. 
B. J. Hurren (Faireys), Mr. 
A. G. Douglas, Alderman Sir 
Herbert Hiles (Cardiff) and 
Alderman Mould-Graham 
(Newcastle-upon-Tyne). 

secretary, Mr. H. R. Gillman, 
who resigned to take up a post S(t. A. W. Day. 
as director-general of the F.A.I. in Paris, is succeeded by S/L. 
A. W. Day, a well-known figure in both aviation and motoring 
circleg. The new secretary is not lacking in aviation background ; 
he saw service as a pilot during the First World War in France, 
Italy, Greece and the Near East. During World War II, and until 
1947, S/L. Day was a senior air traffic control officer at operational 
stations of Bomber Command. He comes to A.O.A. from a senior 
post in the Ministry of Civil Aviation. 


BREVITIES 


At a cost of £A700,000, the Australian Department of Civil 
Aviation is planning to provide a number of new airfields in 
Papua, New Guinea, before the end of this year. The airfields will 
be equipped with high-power, automatically controlled com- 
munication equipment. 

* * 

United Air Lines will shortly open an office in 

Australia, to serve as headquarters for sales and public ae 
activities in the Western Pacific area. 

* * * 


B.E.A. has announced its intention of enlisting 18 German 
stewardesses for German internal services. It is understood that 
they are being employed because few English stewardesses have 
sufficient knowledge of the language. 

* * 

Development testing of the nosewheel landing-gear fitted to the 
new Piper Tri-pacer (illustrated in Flight of January 4th), included 
a touch-down on grass at 140 m.p.h. In all, some 4,000 landings 
and 3,000 miles of taxying—much of it over a particularly rough 
“obstacle course””—were accomplished during trials of the new 

* * * 

K.L.M. will shortly dispose of a number of L-749 Constella- 
tions; after they have been completely refurbished, two of them 
will be delivered to Capital Airlines. K.L.M. have ordered five 
L-1049Cs (due for delivery early in 1953). It seems, therefore, 
that for some time the company will be operating with a reduced 


B.C.P.A. introduced new schedules on March 4th between 
Australia, New Zealand and North America; they have resulted in 
the fastest commercial services ever provided across the Pacific. 
Departing from Sydney at 11 a.m., aircraft will now reach San 
Francisco at 7 a.m. the following. morning. Elapsed time for 
ae south-bound schedules has also been reduced by one 

* * * 


The Director-General of 1.A.T.A., Sir William Hildred, 
announced in Montreal last week that the volume of traffic which 
passed through I.A.T.A’s Clearing House in London last year had 
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shown an increase of almost 10 per cent over the figure for 1949. 
This is taken as an indication of the satisfactory rate of expansion 
throughout the network of I1.A.T.A’s member airlines, who now 
account for 85 per cent of the world’s international traffic. Actual 
transactions for 1950 totalled $147,682,000 (about £52,386,430), 
an increase of more than £4,000,000 on the 1949 results. During 
both years 84 per cent of the business was settled by offsetting 
credit and debit balances, thus enabling the complications of 
foreign-exchange to be 


German enthusiasts West German Govern- 
ment to seck ission from the occupation authorities for the 
resumption of private flying, waich has been completely banned 
in Germany since the war. This restriction was relaxed slightl 
in October, when Germans were permitted to charter civil pane | 
under licence from the occupation authorities. 


* * 

A useful new traffic-control device has been developed by 
Gilfillan Bros. Inc., of Los Angeles. Known as the automatic 
traffic control monitor, the unit is designed to keep a simultaneous 
track of three aircraft on final approaches. A meter-display in the 
cockpit of each aircraft records the position and approach-speed, 
and thus eliminates the need for a team of G.C.A. operators to 
relay verbal instructions. 

* * 

Sixty-day excursion fares for services from Canada to the 
Caribbean, and also for flights between various points in the 
Caribbean area, are a feature of T.C.A’s plans for the summer. 
This extended ticket-validity, and the fact that stop-over privileges 
are — at any point, will, it is —— encourage holiday 
travel. A thirty-day excursion fare is also being introduced 
between Canada and see. 


When freight traffic mieisans the provision of additional capacity, 
T.W.A. will in future use “S baggage-panniers on 
Constellation services which travel eastwards from Shannon. The 
Speedpaks, which have been bought from K.L.M., have little 
effect on the Constellation’s cruising speed, and range is reduced 
by only four per cent; the additional capacity provided is four 
tons. Eastern Airlines are thought to be the only other operator 


At a recent international conference held in Constantinople, it 
was decided that Ellinikon Airport, at Athens, should be elevated 
to the status of a first-class airport. It was also proposed that 
Athens should be recognized as a regional flight-information and 
air-sea rescue centre for a zone which encompasses Crete and the 
major parts of the Ionian and Aegean Seas. In future, civil aircraft 
flying below 15,000ft within a radius of 400 km of the airport will 
come under the control of Ellinikon. 


* * 

Two more fare concessions have been introduced by B.E.A. to 
reduce the cost of flying on British internal services. Students 
between the - of 15 and 22 travelling between their homes and 
their places of study, may now have a return ticket at the single 
rate; this is actually an extension of the arrangement which existed 
hitherto for Continental services. The Corporation has also 
extended the scheme whereby a business firm spending more than 


ON May 26th the City and County of Newcastle-upon-Tyne are 

sponsoring an air display at the Municipal Airport at Woolsing- 

ton. The event actually takes place on the Saturday before New- 

castle’s Festival of Britain celebrations; its organizers hope to 
resent a first-class flying Programme with events for R.A.F., 
aval and civil aircraft. 


ALTHOUGH bad weather hampered the flying activities of the 
Wolverhampton Aero Club considerably in February, 
members availed themselves of every flyable afternoon and the 
club’s instructors were able to put in a satisfactory amount of time 
with cadets training under the A.T.C. Scholarship Scheme. 

This year the club’s “At Home” is being held on Saturday, 
May 26th, when the Wolverhampton club will also be responsible 
for the promotion of the Goodyear Trophy Race. In view of the 
large entry expected for this event, intending competitors are 
advised to forward their entry forms as quickly as possible. 

Colour films of the Spanish and Deauville rallies proved an 
attraction during the evenings last month and arrangements are 
being made to hold several more film-shows in the near future. 

The Wolverhampton Aero Club is located at the Municipal 
prs ape Wolverhampton, and aspiring members may contact the 

lub’s secretary, Mr. L. E.T. Barley, at Fordhouses 2191 or 2228. 


CLUB AND GLIDING NEWS 


FLIGHT, 16 March 1951 


£200 a year on B.E.A’s internal routes will be granted a five 
cent discount. ae 

10 per cent. 
Following a division of the functions of B.O.A.C.’s traffic 
unit, three new Aang meng have been made in the 
organization. Mr. A. R. Bennett has taken over control of the 
whole of the Corporation’s sales branch, and his former post of 
sales superintendent (U.K.) is now the responsibility of Mr. 
M. Dz. a, formerly sales superintendent (Continental 
Europe). traffic-handling duties at Airways Terminal are 
now the Prem of Mr. G. R. Hawton, who is appointed 

manager, London traffic. 

* * 
The Scottish Division of the M.C.A. will shortly move its 
headquarters to new Government offices at Sight Hill, Edinburgh. 


The hearing of snttinen at ia public i inquiry into the crash of 
a B.E.A. Viking at London Airport last October ended on 
March 7th. At the conclusion of the inquiry we intcnd to publish 
a summary of the 
* * 
airlines, the American Air Transport Association reports that, 
wena 1950, this trattic amounted to some $17,000,000, compared 
with $5,000,000 in 1949. Even within the United States, Army 
recruits are now being flown from reporting centres to their 


Mr. egg Ac M.C., was recently elected chairman of the 
Joint Air Transpo ittee of the Association of British 
Chambers of Comm Soeueven, the Federation of British Industries and 
the London Chamber of Commerce. He succeeds Mr. J. Vivian 
Holman, who together with Mr. J. S. Wills, was elected a deputy 
chairman for the oming year. 

* 

of Orly and Le Bourget during 1950 were, respectively, 23,241 
and 40,292; passenger movements at the two airports totalled 
almost 1,000,000. The figures for ve 1951, represent con- 
siderable increases over a for the corresponding month of 1950. 

* * 

Avianca, the largest Cobden operator, carried more than 
600,000 passengers in 1950, while freight traffic, at 95,000 tons, 
has risen by 29 per cent. The company recently bought two 
Constellations. The second largest airline in the country, Lansa, 
carried some 238,000 passengers and achieved a 66 per cent 
increase in the volume of freight carried, which amounted to over 
40,000 tons. Lansa, incidentally, has applied for permission to 


* * 


Following discussions in London with the chief executive of 
B.E.A., Lord of Ediaburgh, Sir Andrew Murray, 
returned t 0 Scotland on 2nd with an assurance that the 
Conpennien would make a further examination of the Edinburgh- 

ion services. These, it is understood, will in any case be 
st up to their full frequency on April 16th. As mentioned 
i ¥2 ight last week, Sir Andrew’s visit followed a series of telegrams 
protesting against unsatisfactory planning of schedules between 
these two points. 


ITH the summer flying Many privat 
pilots are no doubt ton, Har say which Continental rallies they 
will 5 able to attend in 1951. Apart from the usual annual events, 
three other 1951 European rallies seem to warrant special menticn, 
The first, which will take place from May 5th-8th, is the Inter- 
national Air Rally of the Paris Trade Fair (mentioned in Flight 
of March 2nd). This event is open to all pilots flying aircraft of 
the “‘tourist”’ whose individual engines do not exceed 450 h.p. 
It is not clear from the regulations how many British pilots may 
participate, but the Royal Aero Club will endeavour to get accept- 
ance for all entries sent in before March 18th. 

From June 15th-18th, the Royal Danish Aeroclub is holding its 
International Invitation Rally. Participation by foreign aircraft 
(private light machines only, whose pilots must be members of 
their own national aero club or its affiliates) will be limited to 
100 entries (this figure includes bongs and passengers). Those 
taking part will be the guests of the Royal Danish Aeroclub and 
the three Danish flying clubs during their stay. The itinerary of 
the tour will take in the ——e of Esbjerg, Odense and Skovlunde. 
The Danish Aeroclub is also clrawing the attention of participants 
to a rally which is being organized by the Royal Netherlands Aero 
Club to take place immediately before the Danish event. Informa- 
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For this first twin-rotor helicopter Bristol 
chose the new Exide 24V 25Ah lightweight battery—the lightest British civil aircraft 
battery of its voltage and capacity. Not only lightest, but most advanced in design 


and electrical performance. Weight only 434 Ib. 


A product of Chioride 


Batteries Limited, ys xi d ¢ 
Exide Works, Clifton Junction, 
Ne. Manchester AIRCRAFT BATTERIES 


| 
q 


FLIGHT, 16 March 1951 


CIVIL AVIATION NEWS... 


tion about it may be obtained direct from the Royal Netherlands 
Aero Club. 

The third major Continental gathering of the year is the Inter- 
national Air Circuit of Switzerland, to be held during the week-end 
of August 18th; details may be obtained from the Air Touring 
Department of the Royal Aero Club. The Aero Club of Switzer- 
land, incidentally, is commemorating its soth birthday on March 
31st by an official celebration at Berne. 


N the current issue of Gliding, official journal of the British 
Gliding Association, appears an article written by a well-known 
gliding enthusiast under the pen-name of “‘Delta’’; it is entitled 
“A Criticism of Soaring Contests.’’ In view of the possibility that 
the 1952 International Soaring Contests may be held in this 
country, the subject is topical and some of the conclusions may be 
of interest to Flight’s readers. 

The article draws attention to the apparent lack of “aim and 
continuity of purpose’’ which seem to characterize British soaring 
contests. The result of this, the author claims, is the. present 
absence of any British-designed-and-built competition sailplane, 
capable of challenging the German designs of the last decade. 
He suggests that the reason for this shortcoming lies in the con- 
stantly changing systems used for marking and handicapping. 

The author considers that the aim of a gliding contest should be 
“to involve the greatest number of participants in the most excit- 
ing competitions possible, consistent with improving the breed of 
sailplane and the standard of flying.’’ Suggested ways of meeting 
this aim are: (i) to evolve a national “restricted’’ or single design 
class; (ii) to adopt a rating system for sailplanes which would make 
possible handicapping on an equitable basis and, at the same time, 
encourage the most desirable types of sailplane to take part (such 
a suggestion, if once adopted, might be expected to remain in 
force for a number of years and so give glider manufacturers some 
basis for planning); (iii) to simplify the contests and include more 
“set tasks,”” which would have the desired effect of placing a pre- 
mium upon piloting skill rather than merely proving the per- 
formance of an aircraft. (This would also reduce the cost and 
tedium of retrieving.) 

It is suggested that the most economical form of contest, as well 
as the most exciting, might be a series of out-and-return flights, 
which, although returning to the same base, could nevertheless 
use different turning points each day. In the past, the Germans 
evolved a successful variation on this pattern in which the contests 
took the form of a tour of Germany, a different gliding site being 
the goal at the end of each day. In the course of a meeting visits 
were paid en masse to most of the important gliding sites and the 
re sailplanes were seen by the largest, possible number of 
people. 

In future international contests it might be possible to include a 
race of this type between, for example, Dunstable and Madrid. 


Ove to poor soaring conditions this winter, it is possible 
that the judges may not be able to award all the cash prizes 
for the Kemsley Winter Competition. 
undistributed they will be awarded for the best flight (or flights) 
accomplished, by any method of launch, during March. 


If any prizes remain 


AN international soaring mecting is planned at Kufstein, in the 
Tyrol, from May 12th to 17th, 1951. The purpose of the 
meeting is to foster comradeship among sailplane pilots by joint 
flying activity. Those interested should communicate with the 
secretary of the British Gliding Association. 


ASMALL party of R.A.F. Gliding and Soaring Association 
members, headed by the chairman, G/C. G. J. C. Paul, 
D.F.C., will be leaving later this month on a visit to France where, 
among other activities, they will investigate the “‘standing wave” 
phenomenon at St. Auban. A number of French national gliding 
centres are open to foreigners and various course dates are avail- 
able. St. Auban sur Durance (Basses Alpes) is the centre for 
duration and altitude flights; Challes les Eaux (Savoie) specializes 
in blind flying training as well as duration and altitude flights; 
La Montagne Noir (70 km from Toulouse) concentrates on dis- 
tance and blind flying and Pont St. Vincent, near Nice, is noted 
for distance flights (this club also receives ab initio pilots). Sub- 
scriptions, which are the same at each centre, vary from a two-day 
fee of Fr.2,100, giving at least one hour’s soaring, to a fifteen-day 
subscription of Fr.21,000 which gives at least 10 hours’ soaring. 
Winch launches are free; aero-tow launches are Fr.2,400 per 
towing-hour. Free lodging is provided and board—which varies 
at each centre—is available at a maximim of Fr.300 per day. 
All enquiries regarding these courses should be addressed to the 
Secretary-General of Civil and Commercial Aviation, $.A.L.S., 
24, Boulevard Victor, Paris (XV). 


AUSTER ABROAD : This Aiglet is one of several offshoots of the Auster 
family-tree used with ~~ success by the Delhi Flying Club. Posed 
beside it is Mr. S. Sundra, Auster's Indian concessionaire. 


Al the annual general meeting of the B.G.A., which is to be 
held tomorrow, March 17th, at Londonderry House, the 
chairman, Mr. Philip Wills, C.B.E., is expected to report that the 
past year has been a successful one in the field of gliding activity. 
Including the National Championships, but excluding the R.A.F. 
Gliding and Soaring Association, the A.T.C. and the B.A.F.O. 
Clubs, member-clubs of the B.G.A. flew a total of 7,560 hr with 
some 42,518 launches. Numbers of certificates and badges 
awarded by the Association during the year under review were as 
follows (1949 figures are in brackets): “A” certificates, 1604 
(1,764); “B’’, 644 (493); “C”’, 242 (331); Silver Badges, 47 (67); 
and id Badges, two (three). The increase in “B’’ certificates 
has been due to the higher standard of A.T.C. training. 


SQUADRON-LEADER E. J. FURLONG, of the London 
Gliding Club, has now taken delivery of his new Sky, which is 
the name Slingsby’s have given to the high-performance machine 
previously known as the Gull V or the Slingsby 18m. The Sky is 
understood to have a better performance than the Weihe; it is 
hoped that this wholly British aircraft will take a prominent place 
in this year’s contests. The London Gliding Club’s totals for 
January were 269 launches with 146} hours. The Club has 
recently made a reciprocal arrangement with the Bristol Club for 
temporary day membership at $s per day; flying charges are extra. 
Courses at Dunstable this year will be limited to members (includ- 
ing temporary members); scheduled dates are May 12th-27th, 
June 16th-July rst and August 4th-19th. About 90 people 
attended the dinner and dance on February 17th to celebrate the 
2Ist anniversary of the Club’s formation. 


FORTHCOMING EVENTS 


. Helicopter Association : ‘‘Convertible Aircraft,” 
R. N. Liptrot. C.B.E., B.A 

. British Gliding ‘Association: Annual General Meeting. 

R.N. Liptrot, C.B E., B.A 

. British Gliding ‘Association: Annual General Meeting. 

. RAF. College, Cranwell: Rugby and Fencing v. Ecole de 
l'Air (home) and Hockey v. Royal Naval College, Greenwich 
(away). 

. British interplanetary Society: Film Show, Central Technical 
College, Birmingham. 

. British interplanetary Society: Film Show, Science Museum, 

ndon. 

RAeS.: by D. L. Hollis 
Williams, Be 

Army v. RAF. Twickenham. 

. RAF. College, Cranwell: Hockey v. R.M.A. Sandhurst 
(away). 

|. Physical imperial College, South Kensing- 
ton, London, $.W. 

. British Society: 
Universe,”’ by Prof. J. D. Bernal, 

. R.AeS.: “Comet Planning and Production Methods,” 


H. Povey, A.F.R.Ae.S. 
College of Aeronautics, Cranfield: Senior Common Room 
R.Ae.S.: Garden Party, White Walcham 


by Cape. 


Naval Aircraft Design,"’ 
R.Ae.S. 


“Evolution of Life in the 
F.R.S. 


Society's Annual Dinner. 


. Paris Aero Show. 
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CORRESPONDENCE 


ag Editor of ‘Flight’ does not hold himself responsible for the views expressed by correspondents in these columns. 


names and addresses of the writers, not 


for p » must in all cases accompany letters. 


Each-way-facing Seats 
HE current interest in rearward-facing seats for commercial 
airliners prompts me to suggest a way of overcoming the 

“rearward-facing phobia’ of some passengers during the main 

part of the flight. 

If each seat were fixed to withstand the proposed 20g force, the 
back-rest part could be pivoted to swing bai ds and forwards (as 
in some tramcars) so that during take-offs and landings, passengers 
would sit facing to the rear of the aircraft. When level flight was 
reached, and the steward’s blessing given, they could swing over 
their back-rests and face forwards. In either forward or backward 
position, the back-rests would be locked to prevent involuntary 
movement. 

May I add that either-way facing seats would also be useful if 
passengers wished to converse or play cards ? 

Birmingham, 2. 


Stall Warning 

ON page 280 of Flight for March gth a description is given of 
a simple stall-warning device, the action of which is based 

on the effect of dynamic air pressure on a “pressure-plate.”’ I feel 

that it should be pointed out that devices of this kind—the common, 

fallacious A.S.I. included—may be potentially dangerous so far as 

stall-warning is concerned. 

The stall of an aerofoil depends solely upon its angle of 
incidence, and not upon the velocity of flight. Most stalling and 
spinning incidents happen when the critical incidence is inadvert- 
ently exceeded during a turn—for instance, when turning in for 
the approach-glide to land. In a turn, the stalling speed is sub- 
stantially higher than that in straight flight, and a device dependent 
on dynamic air pressure would not register a warning. 

A stall-warning indicator must either be related to the aero- 
dynamic incidence of the wing, i.e., must refer to the direction of 
the undisturbed airflow (“wind-vane”’ type) or to the change in 
airflow over the wing (which is the origin of the stalling 


phenomena). 
Dunstable, Beds. A. R. Weyt, A.F.R.Ae.S. 


Airspeed Designations 

I GREET with much approval the “new-look” Flight. The new 
style makes for much easier reading, and provides far better 

presentation of photographs. 

However, my real reason of writing is to make some comments 
on the very useful Airspeed article (February 23rd), particularly 
as regards the Oxford. In the descriptive paragraphs on the 
Oxford you quote various mark numbers which were generally 
accepted during the War and thereafter. However, I should like 
to quote the following, to which I am indebted to the Airspeed 
Company. 

“Airspeed AS.10 Oxford Marks 3 and 4 were both projects. 
The Mk 3 reached the mock-up stage. It was designed to use the 
Cheetah 15 engine, and to carry increased equipment in order to 
take advantage of the increased power, and at the same time re- 
arranged to take advantage of the forward movement of the c.g., 
caused by the use of heavier engines. The mock-up included an 
improved view for the pilots; easier access to the pilots’ seats and 
redesigned instrument-panel lighting; a modernized electrical 
supply panel; a re-arranged cabin, with more legroom attainable 
by deleting the bomb-bay; ‘Y/T. position with installations imme- 
diately behind the pilot; and navigator’s position with chart board, 
drift recorder, etc., at the rear of the cabin. The type was to be 
used as a navigational trainer. , Phe Mk 4 was to have been a pilot- 
training version of the Mk 3.’ 

From the above you will observe differences from your text. 
Actually, the. Oxford with Cheetah 15 engines (P.1864—a photo- 
graph of which appears on page 225, captioned wrongly as a Mk 5) 
was an Oxford Mk 2 experimental, being a testbed for the Mk 3 
engine installation. Similarly, the Gipsy-Queen-engined version 
(AS.504) was an Oxford Mk 2 experimental. 

On checking further, I see on page 228 that part of what I say 
above is borne out. However, you list the Cheetah 15 version 
as being a Mk 2 experimental, but list the same machine again 
as Mk 3! It is all, I am afraid, a little confusing. 

Whilst still on the subject of Oxfords, I was delighted to see 
the photograph of the twin-fin Oxford. I have made exhaustive 
enquiries for photographs of this machine, but have had no success. 

To go a little deeper, this time into the Ambassador’s history, 
it may be of interest to note that the design number AS.14 had 
two variations as follows : 14A Ambassadoy project : twin fins and 


PETER F, WRIGHT. 


aly 


rudders; retractable tricycle undercarriage; two 920 h.p. Bristol 
Pegasus 1oc. 14B Ambassador project: single rudder; 
retractable tailwheel undercarriage; two 920 h.p. Bristol Pegasus 
toc. A mock-up of the AS.14B was built. 

Finally, I should like to say how much I appreciate these 
“history” articles, as they always provide that extra bit of informa- 
tion for which one is looking. 

P. H. T. GREEN. 


Grimsby, Lincs. 

(The Airspeed Company writes : “One of the curious things 
about any form of recorded history is that it can never, never be 
entirely correct. Memories are faulty and records are misleading 
when taken from their contexts. The late Mr. George Orwell 
showed us, in his Nineteen-Eighty-Four, how records could even 
be deliberately falsified by ingenious ple. 

“We can take some of the blame for the minor, but certainly 
not deliberate, errors which have somehow crept into the Airspeed 
type descriptions and designation list, since we provided much of 
the information and checked the original form of the list. 

“We failed, for instance, to spot the mention of Cheetah [Xs 
in relation to the Oxford series. In fact, no Oxford was fitted 
with this mark of Cheetah, which, unlike the Cheetah X, had no 
hydraulic pump. The Oxford III proper never got beyond the 
project stage, but, as its main feature was the use of Cheetah XV 
engines and constant-speed airscrews, the version of the Oxford 
II, so experimentally equipped, tended later to be referred to as 
the Mark III type; hence the nominal error. In the text on page 
225 the Oxford IV (which was a projected crew-training version 
of the Oxford III) has somehow got itself fitted with Gipsy Six 
engines, and the caption, at the foot of the same page, describes 
the Oxford II with Cheetah XVs and Rotol airscrews as a Wasp- 
engined Oxford V 

“Your correspondent’s suggestion that there was a tricycle 
undercarriage version of the AS-14 cannot be confirmed by any of 
thé members of the staff who were then with the firm. It seems, 
on the face of it, to be unlikely, since the tricycle idea was not, 
at that time, seen even as a proverbial glint in any designer’s eye.’’] 


Early Days of Aircraft Radio 


FROM your report of the Ninth Brancker Memorial Lecture, 
I was disappointed to see that Mr. Masefield’s valuable 
references to the history of civil aviation development included no 
details of the parallel development of wireless communication 
and navigational aids without which there could have been no 
civil aviation as we know it today. 

I had the good fortune to live through some of those early years 
as an Air Ministry wireless officer at the Croydon airport, and 
I think it must always stand to the great credit of the Marconi 
Company that their faith in the future of civil aviation, in its 
dependence upon wireless aids and in their ability to develop those 
aids was so strong that they were “‘in’’ from the very start at 
Cricklewood and Hounslow and went doggedly on as civil aviation 
flickered into and out of existence. 

Experimenting and developing, scrapping and replacing, 
installing and servicing, bonding and screening—the first company 
to possess its own experimental aircraft—here was private enter- 
prise at its best, for their reward could have been nothing but loss. 

The full story would warrant a lecture of its own, but those 
famous pioneers so deservedly named by Mr. Masefield are 
incomplete without such additions as J. M. Furnival, H. C. 
Van de Velde, A. W. Whistlecroft, H. T. Sayer, and C. J. Strother, 
all of the Marconi Company and some, I believe, still in high office 
with them today. F. S. Mockford, who was in charge of the Air 
Ministry wireless services at Croydon in my day and had started 
at Hounslow in 1919, is now commercial manager of the Marconi 
Company. L. A. Sweny, now the company’s Aeronautical Division 
manager, was with us, too, but even earlier was with that very first 
airline, Aircraft Transport and Travel, Ltd. Another “‘Airco” 
wireless man was B. N. MacLarty, now deputy engineer-in-chief 
of Marconi’s. 

Pioneering by a Ministry is less credit-worthy, for it is not their 
own money they hazard, but let us not forget the work of the Air 
Ministry Signals Branch and, in particular, of their first “visionary,” 
Noel Hamilton. Let us remember the world’s first civil aviation 
radio station specially ijesigned for the purpose to the mea 
Ministry’s requirements dy P. P. Eckersley, then of the 
Company, but later to become famous as the B.B.C.’s chief 
engineer. 


Sudbury, Suffolk. A. J. K. JANAway. 
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SERVICE 
AVIATION 


Royal Air Force and 
Naval Aviation News 


SLEEK AND SWIFT: A new view of the Super- 
marine 535, which may well be the forerunner 
of an even more advanced design for R.A.F. 
fighter squadrons. Its power-unit is a Rolls- 
Royce Nene with afterburner, but the more 
powerful Avon could be: installed. 


TH first R.A.F, officer to be appointed 
to the H.Q. staff in Paris of General 
Eisenhower, Supreme Allied Commander, 
Europe, is A.V-M. Edmund Hudleston, 
C.B., C.B.E., who will be Deputy Chief of 
Staff, Plans. Until recently, he has been 
A.O.C, No. 1 Group, Bomber Command ; 
he was appointed acting Air Vice-Marshal 
on 1948. 

A.V-M. Hudleston, who is only 42, was 
born in Perth, Western Australia, and was 
commissioned from the R.A.F. College, 
Cranwell, in December, 1928. His war 
service was spent overseas. After two years 
on attachment to the Turkish Government, 
he was appointed to R.A.F. Middle East 
H.Q. in May, 1941. As a member of 
Mediterranean Air H.Q. in 1943, he helped 
to plan the Sicilian campaign; soon after- 
wards he became S.A.S.O. to No. 1 Tactical 
Air Force, with which he served in Sicily 
and Italy until 1944. His last wartime 
operational command was in N.W. oe 4 
—as A.O.C. No, 84 Group, Second T.A 


Arctic Flights from Shawbury 


OUR Lancasters from the R.A.F. 
Central Navigation and Control School, 

Shawbury, are making the first high- 
latitude, navigational-training flights from 
the School for two years. After arriving at 
Keflavik, Iceland, by Sunday, March 11th, 
the aircraft were due to make two 2,000- 
mile training flights before returning to 
base on Saturday, March 17th. 

The Lancasters’ aircrews—students on 
a specialist navigation course at Shawbury 
—are equipped with the new heavy flyin 
clothing for cold climates. The air 


A.V-M. E. C. HUDLESTON, whose appointment 
to General Eisenhower's staff in Paris is 
reported in the adjacent column. 


carry survival equipment and their own 
ground crews, who wear duffle coats, 
leather jerkins, Wellingtons and heavy 
stockings. Commander of the mission is 
G/C. B. J. R. Roberts, Commandant of the 
Central Navigation School; his deputy is 
S/L. J. S. Sherwood, D.S.O., D.F.C. 


An R.A.F. Sabre-pilot 
FROM the U.S.A.F. comes an interesting 
note on one of the first R.A.F. fighter 
ilots to be assigned to the American Far 
t Air Force for combat duties over 


Korea—F/L. Stephen Daniel, D.S.O., 
D.F.C., a “tall, sandy-haired Scotsman 
from Dumfriesshire.” Formerly a Meteor 
pilot at Tangmere, F/L. Daniel was posted 
to the 1st Fighter-Intercepter Wing in the 
U.S.A. for two years’ exchange duty. He 
has since transferred to Korea and now 
flies F-86A Sabres with the 4th Fighter- 
Intercepter Wing. 

Daniel describes his first trip to the 
Orient as an enjoyable and fascinating 
experience, and adds that he hopes to “get 
a crack at the Migs soon.” 

His wartime R.A.F. career, which began 
in 1941, included the command of two 
squadrons—Nos. 72 and 145. Operating 
from Britain and in the Mediterranean 
theatre, F/L. Daniel destroyed 15 enemy 
aircraft. 


Activity in Malaya 

LOW-FLYING Lincoln of Far East 

Air Force last week attacked bandits 
besieging an isolated police-station in east 
Johore. The post came under fire while a 
Dragonfly helicopter-ambulance was on its 
way to evacuate four casualties. The 
Dragonfly returned to Johore Bahru with 
its escorting Auster and the Lincoln shelled 
and machine-gunned the jungle until the 
bandits had vanished, permitting the 
evacuation to take place. 

The decisiveness of this engagement was 
in contrast to the normal operations by the 
R.A.F. in the Malayan campaign, the 
history and progress of which were the 
subject of a lecture by A.V-M. Sir Frank 
Mellersh, K.B.E., A.F.C., at the Royal 


COMING ABOARD: The versatility of the heli- 
copter is being fully exploited the Navy. 
Here, a Westland-Sikorsky Dragonfly, 
dispatches from th: carrier “Indomitable,”’ 
seen about to land on H.M.S. “Vanguard” 
during the recent spring cruise of the Home 
Fleet. The battleship’s quarterdeck awning 
was spread, so the Dragonfly touched down 
between the anchor-cables—creating, it is 
thought, a Naval precedent. 


: 
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United Service Institution on March 8th. 
Until recently, Sir Frank was A.O.C. 
Malaya, an appointment now held by 
A.V-M. R. S. Blucke, C.B., C.B.E., 
D.S.O., A.F.C. . 

The lecturer outlined events since 1941, 
when British officers were training a corps 
of agents for employment against the 
Japanese when they came. In 1945 an 
attempt was made to disarm this body; 
some 6,000 complied and the remainder 
carried on in the Malayan Communist Party. 

After describing the early attempts by 
civil authorities to put down the insur- 
rection, Sir Frank gave details of the part 
now being played by the R.A.F. (This was 
dealt with at length in our issue of 
January 18th, 1951.) Giving some specific 
figures, A.V-M. Mellersh told his audi- 
ence that in more than 4,000 supply drops 
to the troops fighting in the jungle over 
6,000,000 Ib. of stores had been delivered 
with only 14 per cent failure. 

At the end of the lecture a film was 
shown depicting the work of the R.A.F. 
in Malaya. Many of the shots in this 
were excellent in all but their photographic 
quality. 

The chair was taken by Air Marshal 
Sir Hugh P. Lloyd, K.B.E., C.B.,)M.C., 
D.F.C., A.O.C.-in-C, Bomber Command. 


Naval Retirement 
AFTER 44 years’ service with the Royal 
Navy, much of it concerned with 
aviation, Admiral Sir Reginald H. Portal, 
K.C.B., D.S.C., relinquished the post of 
Flag Officer Air (Home) on March 8th. 
In this post, which he took up in Novem- 
ber, 1947, Sir Reginald has been succeeded 
Charles E, Lambe, €.B.> 
C.V.O. 

Admiral Portal volunteered for duties as 
an observer in 1916, and within six months 
had been awarded the D.S.C. for gallantry 
in combat off the Dardanelles. After the 
war—from 1923-25—he was seconded to 
the R.A.F. for pilot-training, and eventually 
left front-line Naval flying with the ranks 
of Commander, R.N., and Honorary 
Squadron Leader. As Deputy Director of 
the Naval Air Division, and of Air Matériel, 
in the immediate pre-war years, Sir 
Reginald helped to prepare the Fleet Air 
Arm for action. He resumed his connection 
with aviation in 1943 as the first Assistant 
Chief of Naval Staff (Air), after spending 
periods at sea in command of H.M. Ships 


. (Pacific) and directed Pacific Fleet opera- 


AT CAMBRIDGE : Groups of hosts and guests at the recent annual dinner of the Cambridge 
University Air Squadron. (Top left) W/C. K. C. Doran, W/C. A. N. Willan and W/C. C. N. Foxly 
Norris; (top right) W/C. C. H. Simpson, G/C. Viscount Acheson and W/C. F. W. Wiseman-Clarke ; 
(lower left) W/C. A. V. Rogers, G/C. C. J. Mount and W/C. P. C. Hilton; (lower right) Mr. S. C. 
Roberts, Vice-Chancellor, Air Marshal C. W. Weedon and Air Marshal Sir rt Foster. 


York and Royal Sovereign. From Decem- A.T.C. Gliding in 1950 


ber, 1944; until the end of the Japanese LTHOUGH severel ‘ 
War, he commanded Naval Air Stations A‘iad weather, Air Training Corps 
gliding schools carried out a total of 
105,614 launches and trained 1,474 cadets 
uring 1950. these cadets, 252 receiv 
R.A.F. Appointments additional training and qualified for the 
HE Air Ministry announces the 4 “B”’ certificate, and three cadets qualified 
pointment, effective from March 19th, for the “C”’ certificate. 
of A.V-M. Gerard Combe, C.B., as Air During the year the Instructor School 
Officer in Charge of Administration, Main- carried out 5,682 launches, flew a total of 
tenance Command. Until recently, A.V-M. 673 hours and passed out 304 
Combe was President of the Ordnance students. e best results from an A.T.C. 
Board, Ministry of Supply, a post filled in | School were 72 “A” certificates and 15 ‘“‘B”’ 
rotation by senior officers of the certificates for 5,307 launches pp Bain 89 
Services. He succeeds A.V-M. C. N. H. Gliding School at Christchurch, ts. 
Bilney, C.B., C.B.E., who takes up a new 
appointment on March 26th as Director- Naval Display in the North 
eneral of Technical Services (1) at the ATURDAY, June 2nd, has been fixed 
Air Ministry. as the date for this year’s Naval Air 
Day at R.N.A.S., Anthorn, near Carlisle. 
A full-scale flying programme, which will 
include almost every type of modern Naval 
aircraft, should ensure the success of the 
event, which is the only Naval air display 
to be held this year in the north of England. 


New Auxiliary Commanders 


PPOINTMENTS are announced of 
new commanding officers for three 
fighter squadrons of the R.Aux.A.F. 
S/L. P. J. Anson, D.F.C., who now com- 
mands No. 603 (City of Edinburgh) 
Squadron, ba at Turnhouse, enlisted 
in the R.A.F.V.R. for pilot training in 
1940. He is a Regular officer and spent a 
period in 1949 as acting adjutant of No. 
603 (Warwickshire) Squadron. 

Another Scots Auxiliary squadron now 
commanded by a regular officer is No. 612 
(County of Aberdeen), located at Dyce. Its 
new C.O. is S/L. G. W. Cory, A.F.C., who 
joined the R.A.F. in 1938. The third new 
squadron-commander, also a Regular, is 
S/L. H. R. P. Pertwee, D.F.C., who has 


tions against Okinawa and the Japanese 
mainland. 


DROGUE-DRAGGER : In place of the port drop-tank, this Hawker Tempest T.T. Mk. V target-tower taken over No. 611 (West Lancs) Squadron 


(Napier Sabre) carries a nacelle housing a wind-driven winchand towing-gear. 


at Woodvale. 
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‘Get me out of 
this dump’ 


says 


JACK SCRAP 


How many tons of iron and steel scrap would 
you find in odd corners if you had a thorough 


search made? 
Find that scrap, round | WANTED 
from the 
it up, turn itin. Every ton 


AIRCRAFT 
of scrap that gets back to | INDUSTRY 


Old engines, plate 
cuttings, bar ends, 
and every kind of 
general and process 
% Scrap Merchants are glad 1 scrap and obsolete 


the steelworks will make 
a ton of new steel. 


to help with dismantling | Plant. 
and collection. 


SPEED THE SCRAP 
SPEED THE STEEL 


Issued for the STEEL SCRAP DRIVE 
by the British Iron and Steel Federation 
STEEL HOUSE, TOTHILL STREET, LONDON, S.W.1 


WEYBRIDGE 


The Weybridge ‘S’ Cover- 

ing is undoubtedly the 

finest finish available for 

ceuuioss Wooden propellers—and 

SHEET COVERED the Weybridge Propeller 

has a second - to - none 

reputation. Together they 

make the toughest, long- 

est-lived light plane pro- 

peller available today. The ‘S’ Covering gives the 

thoroughly efficient Weybridge blades extra 

strength to go on giving safe service for longer 

periods without maintenance. It seals out 

moisture, resists abrasion and stays ‘airworthy’ 

through constant flying in the worst conditions. 
Another Airscrew ‘Service to Aviation’. 


THE 


AIRSCREW 


CO., & JICWOOD LTD., WEYBRIDGE, SURREY 


Telephone: Telegrams: 
Weybridge 1600 Airscrew, Weybridge 


Manufacturers of : Fixed Pitch Propellers Weybridge Blades. 
Engine test fans. Wind tunnel fans and blades. Wind tunnels. 
Smoke tunnels. Recirculating fans for pressurised cabins. 
Axial-flow and centrifugal fans. Sheet metal work for the 
aircraft industry. Weyroc man-made timber and block 
flooring. Jicwood Bus Roof. Jicwood Insulated Transit 
Containers. Insulated Materials. Specialists in stressed-skin 
construction for aircraft. 


COVERING | 
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SUPPLIERS TO THE AIRCRAFT INDUSTRY SINCE 1910 
ENGINEERING Co. Lto. 


HYTHE ROAD, 
LONDON, 
N.W.10 


TEL: LA DsBrRooK 3622 gears used on Alvis Leonides 


llanks 


Supplied by us for the 


FI REPROOF TANKS LTD. 


THE AIRPORT, PORTSMOUTH, ENGLAND. PHONE PORTSMOUTH 2367-8. 
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Success to the 


frie TYPE 113 HELICOPTER 


Continuing a long association with the Bristol Aeroplane 

Company, VOKES Ltd. are proud to have produced 

filters for the new type 173 Helicopter. VOKES MILLE-VEE 

panel-type air-intake filters are utilised, filtering (with 

usual VOKES efficiency) the air consumed by the 
Alvis Leonides engines. 


fitted with VOKES filters 


“ff pilt ti 
VOKES LTD GUILDFORD SURREY 


London Office: 40 Broadway, Westminster, S.W.1. Represented throughout the World 
VOKES (Canada) Ltd., Toronto. VOKES Australia Pty., Ltd., Sydney. 


HARLEY 


aircraft landing lamps 
were selected 
for use on the 


TYPE 173 Helicopter 


LANDING LAMP HARLEY SPECIALISTS 


HARLEY AIRCRAFT LANDING LAMPS 


PHONE ST. NEOTS 230 
HARLEY AIRCRAFT LANDING LAMPS - ST. NEOTS - HUNTINGDONSHIRE - ENGLAND 
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10-12 Seater Helicopter 
specifies for fuel 
and oil control 


SELF -SEALING 


WAS THE FIRST CHOICE FOR THE 


TYPE 173 Twin-rotor Passenger and Freight 
BELICORTER 


or clean-up is 

uired. iS Necessary. st three operations. 
Th exclusive “Clatonrite’ Filler Strip is fed zipperwise 
into the locking channel—a one-time, one-man job at 
lower first cost. May we tell you more about the speed and 
economy of ‘Clatonrite’? Write for illustrated brochure. 


METAL 
HOWARD CLAYTON-WRIGHT LTD. diagram) 
Wellesbourne, Warwickshire Tie, 
Phone: Wellesbourne 316-7-8 “the 
Grams: Clatonrite, Wellesbourne 


As fitted to 
Britain’s Foremost 
Aircraft 


SAUNDERS VALVE CO. LTD. 
CWMBRAN MONMOUTHSHIRE 


VACANCY FOR AN EXPERT 


When variations of 0-0003 inch in the roughness of 
an aircraft finish may cause an appreciable increase of 
drag, there is clearly room for the expert touch in 
application. Candidly, do you always make sure a 
that those responsible for this job are really expert iG 
not merely in spraying, but in applying the particular 3 
finish specified ? 

Part of Dockers’ Service to aircraft manufacturers 
consists of advice and instruction to sprayers using 
Dockers’ Aircraft Finishes. Specialist technicians 
will be sent anywhere for this purpose, at home or 
overseas, and at no extra cost. Or your sprayers can 
be given instruction at Ladywood. 


Principals are invited to make full use of this service. 
Fully and A.R.B. Approved. 


DOCKER BROTHERS 


LADYWOOD BIRMINGHAM 16 
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“Plug) Cock 


oh 


Recognize this airfield? It’s No. 8 in this 
series of puzzle photographs. You'll find 
the answer below on the right.* 


To numerous charter companies and flying clubs, to the 
pilots of twenty-three international airlines, the Aircraft 
Servicing Vehicles of the Shell and BP Aviation Service are 
a familiar sight. At twenty-five aerodromes throughout the 
country you will find this service on duty all the year round. 


Shell and BP Aviation Service 


Shell-Mez and B.P. Ltd., Sheli-Mex House, Strand, W.C.2, 
Distributors in the U.K. for the Shell 
and Anglo-Iranian Oil Groups. 
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AIRCRAFT INS PRUMENTS 
| 


Continuing a long association with many _173 Helicopter. Illustrated right is one 
famous “Bristol” aircraft and engines, of the Weston instruments featured 
Sangamo Weston Ltd. are proudtohave _ on this aircraft—the model S.78 circular 
provided instruments for the new Type _ scale ammeter. 


SANGAMO WESTON LIMITED 


Enfield, Middx. Tel.: Enfield 3434 (6 lines) & 1242 (4 lines) "Grams.: Sanwest, Enfield 
Branches: Glasg tl Tyne, Leeds, Wolverhampton, Bristol, Southampton, Brighton, Liverpool, Nottingham. 


STRIP 


SHEETS AND SECTIONS 
A.1.D. SPECIFICATIONS 


ABERSHON 


ROTHERHAM 
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When asked, as we frequently are, 

What do you do at Airtech? 

we often reply: 

We are renderers of ssrecesiecl services 


Having our own aerodrome, adequate hangar space, well 
equipped workshops and design office with a staff of versatile 
technicians and skilled engineers, there are few tasks which 
we cannot tackle with enthusiasm and at reasonable cost. 


As an example, 
here is one of our renderings— 


Mustration shows a HERCULES power plant ingeniously 
and very securely attached in the bomb bay of a HALIFAX 
aircraft for delivery to Pakistan. Design and manufacture 
of equipment for this unusual task was carried out at 
Thame Airport. 


So, if you ever have need of 
unusual aeronautical engineering services, 


AIRTECH 


is the name 


AIRTECH LTD., AYLESBURY and THAME AIRPORT, HADDENHAM, BUCKS 
Telephone: AYLESBURY 1163 


GRAVINER 


FIRE PROTECTION 


EQUIPMENT 
IS FITTED TO THE 


TYPE 173 
HELICOPTER 


THE GRAVINER MANUFACTURING CO. LTD., POYLE MILL WORKS, COLNBROOK, BUCKS 
Tel: COLnbrook 48 


Agents in: Argentina, Australia, Canada, Denmark, East Africa, Holland, India and Pakistan, Italy, New Zealand, Sweden, U.S.A. 
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for cutting 
AERODROMES 
expeditiously 


There is nothing to equal, in speed or efficiency, the Gang Mower for cutting large areas of grass. They can 
deal effectively with several acres per hour, according to the number of cutting units employed. Note 
these special features: Simple, quick-action lever adjustment for height of cut. Adjustable drawbar heads 
to suit various tractors, or’a special yoke can be supplied for single point attachment. Specially strength- 
ened main axles, Welded atid cylinders, 10 in. dia., having 5 strong Sheffield steel cutters. Indestructible 


welded steel top frame. Steel plate sides. Simple arrangement for adjusting bottom blade to cutting cylinder. 


RANSOMES SIMS & JEFFERIES Ltd., Orwell Works, IPSWICH 


R.J.COLEY & SON 


(HOUNSLOW) LIMITED 


Keenest Frices- Fis! Cass Servite | Wnatever the pleasure 


JUBILEE WORKS, CHAPEL RD., HOUNSLOW Player’s complete it 


Also at Park Wks., Kinz St., Duk’nfield, Cheshire. Ashton-under-Lyne 3664 


44 16 MARCH 195! 
MAGNA-GANG MOWER, 
| 
2266 


\ 
THE EXPERIENCE OF TODAY APPLIED TO THE PROBLEMS OF TOMORROW 
Teddinglor) 
CONTROLS 


TRADE MARK 
Electro-Pneumatic, Hydraulic and Fuel Valves, 


Pneumatic Jacks, Pressure Switches and Control Valves, 
Thermostatic Inching Controls, Cabin Heater and 
Temperature Control Equipment, Seamless Metal Bellows 
and Packless Glands. Gate Valves and Time Switches. 


MASTER CONTROLS 
TEDDINGTON CONTROLS LTD. 


CEFN COED, MERTHYR TYDFIL, SOUTH WALES 


SPARH BROOK. BIR MEME 


Decea Navigator Registered Trade Mark 


r The Decca Navigator Company, Litd., London 
PETROL & = 
| Congratulations 
= RESISTING 
to the Bristol Aeroplane = 
Company Limited on the | 
production of the “173” 0 K T EX 
_ Helicopter, for which 


Lavender Aluminium 


Castings were used. 


We are most proud to have 
had a small part in this 
achievement. 


J. H. LAVENDER C°- 


HALL GREEN WORKS, CRANKHALL LANE, WEST BROMWICH 
PHONE: STONE CROSS 2273 (3 LINES) GRAMS: STONE CROSS 2273 


Jointing Material 


GASKETS 
WASHERS 
SHEETS & 
MOULDINGS 


ELSTREE WAY, ELSTREE, HERTS. 
TELEPHONE: ELSTREE 1777-8-9 
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Yet another 
British aircraft 


embodies 


controls by 


Modern forging technique enables aluminium alloys 
to withstand the temperatures and the intense mech- 
anical stresses encountered in all modern high 
compression engines. Southern Forge is a specialist 
forging organisation with extensive manufacturing 
facilities, directed by forging specialists whose exper- 
ience reaches back through all technical advancement 
from the earliest experimental work in this country. 
It is only natural, therefore, to entrust Southern Forge 
with the forgings in aluminium allay which you require 
for your particular product or component. To make 
fullest use of the unique advantage of aluminium alloy 
for all moving parts, it pays to consult Southern Forge. 


Southern Forge LTD | teLerLex PRODUCTS LTD. 


association wire cover soces Teleflex Works, Chadwell Heath, Essex 


MEADFIELD ROAD ~ LANGLEY + BUCKS Tel.: Seven Kings 5771 (7 lines) 
Tel: LANGLEY 301 . 


| 
| 
4p, 
the 
natural to exper” 
ws for gings in 

| 


In designing equipment 
for aircraft a prime factor 
is the question of weight, 
and this matter has 
received special consid- 
eration from the G.E.C. 
whose experience in the 
field of designing and 
manufacturing electrical 
equipment for aircraft is 
unrivalled. 

Enquiries should be sent 
to the G.E.C. Aero- 
nautical Department, 
where they will receive 
immediate attention 
from engineers who have 
made a close study of 
these problems. 


ELrecrric co. 


EQUIPMENT | 
IN AIRCRAFT 


MAGNET HOUSE, KINGSWAY, LONDON, W.C.2 


MALLOCK-ARMSTRONG 


EAR DEFENDERS 
STANDARDS ano NOSONICS 


STANDARDS NOSONICS 
FOR SHOP NOISES, GUNFIRE, For TURBO-JET ENGINES, and 
FLYING, VARIATION IN AIR- High-frequency sounds. 
PRESSURE AND OTHER 
IRRITATIONS. 


rings cut on 

the stem, de- 
— 

notes the sizes 

of the bulb of 

sizes Nos. |, 2, 
3 or 4. 


EACH PAIR, OF ANY SIZE, WITH he 
INSTRUCTIONS FOR FITTING, ete. 
IN SEPARATE BOX 6/6 PER PAIR. MARK Il 
FOR GREAT REDUCTION OF HIGH 
INTENSITY NOISES, AND FOR 


LIGHTNESS, MARK Il SHOULD BE 
USED, AND IT CAN BE FOLDED 
FOR CONVEYANCE AND FOR 
The Mallock-Armstrong Co., PACKING. APPLY FOR FULL 
39 Victoria St., PARTICULARS AND SPECIAL IN- 
London, 8.W.1 FORMATION FROM THE MAKERS 

Telephone ABREY 7113 MALLOCK-ARMSTRONG CO. 


Dermatitis, production’s greatest enemy, can soon put the 
best hands out of action. Where industrial irritants —oils 
and solvents—are being constantly handled, Rozalex is 
essential. It creates a barrier against dermatitis. There is 
a type for every trade. Send for free sample and leaflet 
“The Skin in Industry” to Rozalex Ltd., 10 Norfolk Street, 
Manchester 2. 


DERMATITIS BARRIER PREPARATIONS 


— 
: | 
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AIRCRAFT ENGINEER 


PRESS DAY—Classified advertisement ‘“‘copy"’ 
should reach Head Office by FIRST POST 
THURSDAY for publication in the following 
week's issue subject to space. being available. 
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CLASSIFIED ADVERTISEMENTS 


Adv 
Contracts, 


London, 8.E.1. 


Rates. 3/- per line, minimum 6/-, average line contains 6-7 words. 
Patents, Legal and Official Notices, Public Announcements, Tenders 4/- per line, minimum 8/-. 
Each paragraph is charged separately, name and address mast be counted. 
prepaid ani snould be addressed to FLIGHT Classified Advertisement Dept., 


Special rates for Auctions, 


All advertisements must be strictly 
Dorset House, Stamford Street, 


Postal Orders and cheques sent in payment for advertisements should be made payable to Iliffe & Sons, Ltd., 


and crossed & Co. 


Trade Advertisers who use these columns regularly are allowed a discount of 5% 
Full particulars will be sent on application. 


52 consecutive insertion orders, 


for 13, 10% for 26 and 15% for 


Box Numbers. lor the convenience of private advertisers Box Number facilities are available at an additional 


charge for 2 words plus ! 


phone ee charge. Replies should be addressed to 


London, 8.B.1 


/- extra to defray the cost of registration and postage, which mast be added to the 
“Box 0000, c/o Flight,”’ Dorset House, Stamford Street, 


The Pubjishers retain the right to refuse or withdraw advertisements at their discretion and do not accept maaeiay 
kes 


for delay in publication or for clerical or printer's errors although every 


care is taken to avoid mista! 


AIRCRAFT FOR SALE 


Perfect condition red out. A 


it C. of Less 
is the ideal aircraft 


. @ present of this machine, but we 
would. £495. Four-channel v.hf. radio can 
also be supplied with the above aircraft if desired. 
HIS is only one of the outstanding bargains offered 
by Fields’ each week. 
E can supply :aost other types of aircraft, large and 
small. Why not writs or phone for full particulars 


now? 
your eng -iriss to!— 
AIRCRAFT SERVICES, Ltd., Croydon 
oydon, Surrey. Tel. Croydon 71711. Cable: 
. DUNDAS, Ltd. 
HAY: you been thinking of something a little faster 
sate, year? If you have, doubtlessly we have the 
answer for you. 
. K, DUNDAS, Ltd. 
Division. 
29 Bury St., London, S.W.1. 
HITEHALL 2848. Cables: Dundasaero, London. 
AtM=N AIRCRAFT SERVICES, Ltd., Croydon Airport. 
AKOTA aircraft and Pratt & Whitney engines for sale. 
ET us quote you.—Tel. Croydon 4383. (5949 


Yor immediate disposal" offer the follow- 
mmedia 
15.006 Avro Yo 12/12 C. of A., air- 


irport, 
ieldair. 
(0258 


sposa! 
rk, 45 seats. 
equipn ent, low hours airframe and 
motors; delivery five wee 
—Avro York 2l-seater, 12/12 C. of A., air- 
’ line equipment, spacious freight holds, 
hours throughou 
low — Avro freighter, low’ hours; delivery 
six wee! 


£1 000582 12/12 of A., 9 seats, S.C.R. 522. 
tanks, bifiying, fitted nav. and 
lamps; secu 
£250 ow I, Cirrus Minor 90 2-seater 
O-rinabout. economical and fault- 10/12 


NTRAL AERONAUTICAL BUREAU, Ltd., Croydon 
Surrey. Croydon 7/44, Cable, Centralair, 


‘ainorafe for sale AVIATION, Ltd. have the 
ti pide. fitted 1154/1155 


Mk. nger, 
“radio, upho: by in nred’ leather, external 
in ted and silver. ah e e hours, C. of A. expiry 


‘ust 3rd, 1 
k. 6-passenger seats with separate 
RSA Rapid MA 2 fitted AD.8T 87B/AD.8882B radio; 


te June 6th, £1, 
upholstery by Rumbolds in red 
leather, store ish in red and silver. C. of A. 
aR Mt ‘Bn nolstery by Rumbolds in red 
seater, up! 
finis! w with red flashes. C. of 


mini. At present undergoing C. of A. renewal. 
in Airframe and engine 160 


e been carefully maintained 
staff, 


he er, 
Servi Sywell Aerodrome, Northampton, Tel. 
VENDAIR Aircraft Sales and of air- 
craft and equipment.—Vendir, : Croydon 


FLYING EQUIPMENT 


lined HORSEHIDE GAUNTLETS. 
Black or Tan 53/6. Brand new WHITE se. — 

GAUNTLETS 5/9. new \UNT- 

LETS complete with electr 

GLOVES or 24 volt FLY TING WACKETS both 

American and ENGLISH IRVINE in 

SUITS now in stock. Fully Zipped 68/-, b 

35/-. Tubes Civilian pattern 10/-. “R. AF. 


Pattern 
EX-R.A.F. SUN GLASSES Mk. VIII complete in case. 
These glasses are light in weight and very comfortable 
in ing, In medium or large sizes, 21/- per pr. Post 9d. 
Mark VIII goggles. Brand new. Fitted clear safety 
lenses and Titan with spare pair of tinted lenses, 
6. Mark goggles, wae lenses, only 19/6. Post 
arel lenses tinted 3/9, or clear 5/- per pr. 
COGELES RAF. “Outer FLYING 
Brand new 42/6. R COLLARS foe fasteni 
coat or jacket, bra fy new, 12/6, Black or Tan 
BOOTS, fully lined with White Lambswool 96/. 
ALL os ARE SENT POST 
FLYING CLI 


TERMS T' UBS. TRADI 
AT KEENEST 3d. IN STAMPS FOR 
ILLUSTRATED CATAL 


D. LEWIS 


Leather 
124, GT. PORTLAND $ LONDON, wal 


nruiries Invited 


Trade E; 
Tel.: Museum 4314 Tele.: Aviakit, Wesdo, London. 


VIBRO -ARC 


ELECTRIC METAL 
ENGRAVING TOOL 


/ "HOLBOROW & CO. 
(F.L.), RODDEN, WEYMOUTH 


AIRCRAFT FOR SALE 


Ww 


GQ BACELETON. Ltd., 175, Piocadilly, London, W.1. 


biggest aeroplane dealers (19 years at this 
address), have always specialised in sales to clients 
overseas. 
g-h~ that Great Little Dominion of New Zealand for 
nstance. 
EW 


AND 
NE* ZEALAND! 
> NEW ZEALAND !! 


N our past financial year just ended, we find that we our- 
selves sold 33 (thirty-three) aeropianes to New Zealand 
direct and in addition we sold quite a number of planes to 
dealers, shipping and | here, who shi 
them to New Zealand. Now tak aeroplanes 
which we supplied are t to the buy = Of these 32 were 
ked and shipped and one, a Percival Proctor, was 
jown by Cp Toss friends Lightband and Hobart as far 
as Sydney ence shipped across be Team an. 
addition, old frien A. 
chicf pilot of Skyways 
we had sold tq him previously. anu the Awad from Dunsfold, 
England, to Invercargill, New Zealan: 
33 aeroplanes which we -* last year com- 


prised: 
AUSTER. AUTOCRATS. 
3 MILES MESSENGERS, 
2 MILES WHITNEY STRAIGHTS. 
MILES GEMINI. 
D.H. TIGER MOTHS. 
8 AUSTER V's (Lycomings). 
1 AUSTER J.4. 
1 PZRCIVAL PROCTOR III. 
"TOTAL 33 AIRCRAFT. 


OST of the above were repeat orders from old 
clients and frien 
tbe nearly all cases we received bouquets—some of them 
bouquets! 
we small 
to get a bouquet but if we get 
5 ery we make it our hy to gi.e satisfaction if we 


“A PTER all this is far from being a ect world and 
occasionally things are stolen and aeroplane cases 


W.§ CKLETON, Ltd., have sold 117 different and 
distiace types of aeroplanes. If we sell @ second- 
rabazon that will ‘make 118 types! 
ACKLETON, Ltd., have over 200 aircraft for 
. 175, Piccadilly, 


exc! je. Miles Whitney Straight, dual 
900 engine hours oul se to run, C. of 
r, offered or Auster A 
t. Mundella Road Works, Nottingham. (5011 
engine, 0; pa 
in be fitted if required. 7647 
“Otter single-engine Amphibi: brand n test 
3 h practically “completed of 
land: sacrifice £3,000.—A 
.. Aircraft Division, 51, 8 


AIRCRAFT WANTED 
Ltd., 175, Piccadilly, London, 


SUROPE'S biggest aircraft dealers, are always in need 
of new or used civil Nereaionas of all types Yor resale. 
= A either buy your machine for cash, sei! it for you 
modest commission basis, or take it in part exchange 
for “another aeroplane. We ou_unrivalied service. 
SHACKLETON, Ltd., Piccadilly, 


ubilee PATENTED WORM DRIVE CLIP 


the finest CLIP in the world 


L.ROBINSON&CO 


Gi llingham Kent 


GILLINGHAM) D.. 


16 MARCH 1951 
and 
L 
Proctor v. 
airccaft, ge 
Fitted with full 
than 500 hours’ fi 
| 
é 
4 
- 
/ 
3 finis 
iver 3 > Engraves, etches, 
hoi marks, writes on ONLY : 
P Aluminium, 4 bea 
M Chromium, 4 Li POST FREE | Worcester 
sincel Hardened 4 Uf + Operates from 4 or 6 volt : 
Aut the above aircraft ha Steel 4A or Mains Trans- 
and serviced by our qua former. Suitable for Name 
and in excellent conditior are Plates, Dog Cutlery, 
(Jubilee 


5° 


wr? Dove aircraft, 8- or ll-seater. Write eo si 
full of condition, price.— 


5097 
R= K. mia gover Ltd.—We have a brisk demand from 
id overseas; send us details of 

to ‘olter. aircraft, engines, spares, etc., etc, 
Dundes, Ltd., Aviation Division, 29. Bury St., London, 

8.W.1, Whitehall 2848. 

ENTRAL AERONAUTICAL BUREAU, Ltd., wish to 
buy first-class aircraft of all descriptions for export 
market. No junk, please.—Send details of your disposals 
Croydon Airport, Surrey. Croydon 7744. 
Cable, Centralair, Croydon. (0621 


AIRCRAFT ACCESSORIES AND ENGINES 


aerial 7-strand to specification 


td., Ram rwic 
IkCRAFT "bulbs. fuses, 6 owitches, instruments, radio 
parts and numerous other accessories, British and 
Americ an.—Suplex Lamps, Ltd., 239, High 


SOMPETITIVE examples of new or makers’ overhauled 
engines in stock. Gipsy Major £95, Queen II £110, 

Lyc Se. 0 -290-3 £125. Super Scarab £165, Cheetah Mks. IX 
135, XV XVII £410, T24 £450.—Air 
Navigation. Squires Gate, Blackpool. [5983 


AIRCRAFT ACCESSORIES = ENGINES — 
UNKERS aircraft engines wanted or wrecked Germ 
aircraft.—‘‘Farndale,” whi itehall Rd., New Yarn. 

ley, Leeds, (5938 


AIRCRAFT SERVICING 
G, MILES, Redhill Aerodrome, Surrey. Nut- 


field Ridge 
N approved oe maintenance and repair organisa- 


Ri 
ROOKLANDS AVIATION, Ltd., Brooklands hace 
drome, Weybridge.—C. A overhauls, modifications 
and conversions.—Tel. Byfleet 4: 
EPAIRS and C, of A. vernal for all types of air- 
waft.—Brooklands Aviation, Ltd., Civil Repair 
ywelt Aerodrome, Northampton. Tel. Moulton 


Hs & ESSEX AERO CLUB. Repairs, maintenance 
and overhauls on Rapides, Proctors, etc., at com- 
petitive prices; estimates free; C. of A. 
overhauls promptly carried out. Broxbourne ‘Adrodrome, 
Nazeing, Essex. Tel. Hoddesdon 2421, 3705 and 2453. [0506 


CARAVANS 
-R.O.8 No. 1087. 


all ranks. 


—Welfare. All ranks with accm. problems will pro 
eed as soon as p the F.O.c (subject to the exigen 


cies of the service) to th Cc, Caravan Centre, where 


Dept. A, 200-220, Crickle- 
Edgware .Ra., N.W.22. Gladstone 

2234. Open 8. p.m Su undays 
E hold the finest selection of caravans for home and 


holidays. 
ISTRIBUTORS and Agents for: Willerby, Winsome, 
Jubilee, Sunbeam Eagle, Lanford, Marlow 
Tudor, Premier, 
Pp ICES to salt all pockets, Easiest terms. Write, 
— or call for full particulars. Cpen weekdays 


ndays. 
CARAVANS. 1 Ltd., Blue Star Garage, Maidenhead, 
OME or hire.—Let ex-Servicemen help the Services; 


Flyte, two- and four-berth, £189 and £307/10/- 
£318, wing, hire purchase, accessories. Parti- 
= from Mantle’s Garages, Ltd., Biggleswade. Tel. 


ARAVAN hunting done with Huntingdon! For _ 

: G ondon, Surrey and Ken 
Paladin, Countrylite, 
Qu tributors entire Willerby range. 
—Visit Francis tiuntingdon Caravans, Ltd., Main Brighton 
‘oulsdon, Surrey. Uplands $901. Open daily to 


CARAV. will housing problem. Nearly 
million and a f Britons } 
caravans! we have 


our comprehensive show.ocom 
ee storage in our 
rmanent or holiday 
tafiord Co., Kirk- 
eaton 6 
including ¥ week- ends. Phone 4004. Members é D.A.A. 


CLOTHING 
uniforms purchased; large 


ch. he (0567 

TILITY industrial overalls for men and women in all 
trades. Every colour and type of garment supplied. 
Also all types of industria] gloves and aprons. H. and F. 
Morris, Ltd., 173, Anson Rd., London, N.W.2. Tel. Gla 4696 
and 0480, (5972 


CLUBS 
R= YING CLUB, Redhill Aerodrome, Surrey, 
instruction Nutfield e 2245-; (0348 
nESSEX AERO 3B. Broxbourne, Aero- 


approved hou: 
course; solo from pe residential ; trial 
0230 


r hour 
lesson, 35/-; train from Taversoot “Bt. or Green Lin 
Coach’715.—Tel. Hoddesdon 2453, 2421, 3705. 


MMANDER R. STOCKEN, -R.Ae.8., 
House, 109, ‘St., London, swe 1. Tel. 
Whitehall 8863, (0419 


FLIGHT 


HOTELS AND ACCOMMODATION 
OYAL Keswick 


OAK Tr, 
heart of English Lake District, offers restful holiday 
el; first-class 


to Air Force personn 


reasonable c. 
INSURANCE 
J. R. J. Mofiat 
.. Percy House. d., “Tottenham, N.17, 
Tottenham 2003-4-5, (0584 


AND SHIPPING 
143/9, Fenchurch S8t., E.C.2 
ficial packers and 
pers to ‘the industr’ {0012 


TIME RECORDERS 
IME recorders, service rental.—Tel. Hop Time 
Recorder Supply and Maintenance Co., Ltd., 167-159, 
Bigh St., 5.E.1 5092 
F item cher king and job-casting time recorders 
for quick cash s«le; exceptional 


Box 7. 
TUITION 
LIDING courses. 


courses for from Ju 
li tuition to R.Ae.C, “B” certificate 


ship eee flying fees; inclusive charge, . Splendid 
opportunity to gpa world’s finest sport while guioying 
country holiday. cious airfield in West Countr 
650ft above 200 level. —Apply for full particulars ‘and 
leaflet: Bristol Gliding Club, 55, Belvoir 
risto: 
HE Ultra Lights are here! 


15 for half an hour's solo, almost back ode 
= war rates; write or call for full varie 
of complete training facilities for commercial and pri- 
vate pilots’ iomnees. including night flying, radio dif 
Be Hg t Down procedures; no entrance fee, no 
sui 

OUTHEND MUNICIPAL FLYING SCHOOL, South- 

ce Airport. Tel. Rochford 56204. 

8S. T. Hamble is the World’s Premier Civil Aero- 

“nautical Training 
solo Austers, C.A. approved. Weekday, 
37/6 per hour; weekend, Mi 6 per hour. Elstree rot 


OCHESTER FLYING CLUB offers full facilities for 
instrument rating and twin-conversion on Consul 
aircraft. Tel. Bluebell Hill {5918 

d works training, Entrance b; of 
tionary term.—Syllabus from the Secretary, Collewe. 
Aeronautical and Automobile Wneinoertas. Sydney St., 
‘hi -W.3. Flaxman 0021. (0019 
N to fiy for £24; "instractors’ Hoencse and instru- 
£3/10'- an 


aperov private 
ilot’s licence course.— of Ltd., 
Aerodrome, an 
RCREW technical training for civil aviation Pilots’ 
‘ind flight engineers’ issues and endorsement licences. 
pas and —— courses for M.C.A. examinations.— 
lege Secretary, College of pore | +a Aeronautical 
Engineering, Byaney St., Chelsea, 8.W 


Certs., A.M.I.Mech.E., 

over 95", succe! 
details exams. 11 branches of aero- 
nautical work, navigation, mechanical eng., etc., write 
for 176- han pone —B.LE.T, (Dept. 702), 17, 

lace, London, W.1. 07 
NAVIGATION: University War- 
nav 


—Flight 
£16/10)- for six pilot licences, enn 10;- 
£13/10/- for six months’ Link instructions; 
approach systems, 10/- per hour or £3/10/- for 
postal course; hall of residence.—Tel. Locks. Heath 2161, 


CAPACITY AVAILABLE 
ape office capacity available. 


WE KNOWN aeronautical engineers, having con- 
siderable ience in design, modification and 
installation work of all kinds have capacity available for 
additional work in their drawing office. Reproduction 
prints facilities available for large-scale printing. 
‘ompetent for either aircraft or general work; 
some production ca) cogecity ot also available 

reply to 


SITUATIONS VACANT 
IRWORK, Ltd., urgently require :— 


N of navigation instructors who 
should be a ion of or in a position to shortly 
obtains Flight PeApplicants should 

alternatively have had .8 navigator’ 
the H and, fy! ving 
instructors A.F. ab initio training 
Minimum Bl c 
Ah, Bucks. Envelopes marked 
“Ply: 


AN LEY "PAGE, Ltd., have vacancies for:— 
ENIOR design and intermedigte draughtsmen 
ew 


ably with aircraft experience for their Cricklewood 
and Radlett offices. Consideration will be given to appli- 


SITUATIONS VACANT 
FLYine instructors. 


Tres qualified flying instructors required for permanent 
employment on reserve flying school. Appli- 
cations are also invited from experienced pilots, who 
whilst having had no previous flying instructional experi- 
ence, will be suitable for employment as instructors after 
suitable traini 

TAFF PILOTS 


Aer are invited from pilots having a mini- 
en f 1,000 hours’ experience on twin-engined air- 
craft, and who weet be suitable as Staff Pilots on Anson 

and Ox xford aircri 
Personnel Manager, Marshalls” 


bridge. 
ripe ELLING, Ltd.. require the following 
skilled airframe fitters. 
Engine fitters, 
(3) Aircraft cleaners. 


( 4) Ap “alge with turret experience on Lancaster 
aircr 
LEASE apply: Personnel Manager, Tarrant Rushton 
‘Airfield. nr. Blandford, Dorset. 5983. 
de Havilland Co., for No. 1 


(1) ne Bl Category minimum, 
and Sapatie for undertaking staff pilot duties on 
Anson 21 aircraft. 
Ground instructor, O.F.I. preferred, to lecture up to 
instrument rating standar 
PPLICATIONS should state full ticulars, experience 
and eatinoatlone, and should be addre: to the 
Personnel Manager, The de Havilland Aircraft Co., Ltd. 
Hatfield, Hertfordshire. 
tors staff pilots required for R.F.S.s 
and C C.U.s.—Apply: Short Brothers and Harland, 
Ltd., Rochester ‘Acrodrome. 
IGGER required, with long experience on light access 
overhaul and repair: licences an advantage Aber 
Weston Air Services, Leixlip, Dublin. { i 
AWKER AIRCRAFT, Ltd.. Kingston-on-Tha ame: 
quire an experienced illustrator for publications hep . 
Detailed applications to Personnel O 15088 
(ptinenenreag licensed A. and C, on Dove aircraft, for 
pan n Northern Ireland. Write giving full 
details of e experience.—Box 0328. (5998 
ROOKLANDS AVIATION, Ltd., have vacancies for 
ex-R.A.F. and R.N.A.S. airframe, engine fitters, 
electricians cna Voomweres® for servicing and repair of 
R.A.F. and R.N. aircraft. 
‘OOD interesting work and piecework 


bonus. 
PPLY: No. 4 Site, Sywell Aerodrome, Northampton. 


PPLICATIONS are invited from design dra 
and stressmen: technical assistants 
bined design 
reciprocating and gas tur’ rs 
PLIC. ATIONS Should state full particulars of experi- 
tio! ons an should 
The de Havilland Engine Co. 
Midd ix. 75, 


required. Stati 
ce, nd s e 
Draughtsman, yt Ltd., ¢ ‘Aircraft Section). 
Heston Airport, Hounslow, da X. 
a Clerk required for supervision of print room 
rawing library.—Apply: Personnel Manager, 
Flight Refuelling. Ltd., Tarrant Rushton Airfield, nr. 
Blandford, Dorse' 
instructor required for R.A.F. 
‘by. Also Q.F.I. as lecturer to bails. 
r 


vigator. mporar: 
Manager, Tarrant ashton nr Blandford, 


2ED pi! for Messenger and Auster planes, 
ith aircraft enginee: licence. 
when not 
nor 
draughtsmen required, fully experienced.— 
Applications, in writing, to Personna! 
Percival Aircraft, Ltd., Luton Airport, Beds, stating 7 


and salary required. 

Vaca NCIES exist at Blackbushe Airport “x” 
msed electrician and for welder/sheet metal 

call ag —Applications to Manager, Silver City Airwa: 


AVIGATION and qualified flying instructors 
required for i or und instructional duties. 
C.F.L, ying School, Hooton 


h: 
RAUGHTSMEN with good eee (or mechani- 
and s men aeronautical 
experience required for varied, in teresting work.—Ports- 
mouth ‘Aviation Developments, The Airport, Portsmouth. 


Tvomen require and junior or 
ntage. rite, stating and salary expected, to 
Draughteman, Tanks. Ltd., The Airport. 
ants. 
AFT esti mator required, good all-round experi- 
and ability to work from 
Applications in writing, stating age, experience and 
required, to Person nel Percival ‘Aircraft, 
The Airport, Luto 0593 
AUGHTSMEN required for important 
work. 


cants with ¢. Possession in light Se or. 
of O.N.C. or H.N.C. (Mech. or 


antage. 
OFTSMEN with previous experience full-scale lay- 
out work or similar Lhe es Th 

vacancies are at ic 
cations, stating 
experience, to ‘Staff Othicer, Handley "Page. Crickle- 


wood, London, N, {5 
DUCATIONAL. OFFICERS for technical 


perience 
essential. Splendid opportunity, excellent nt, for the 
i ars to ‘‘Director,’’ Micro- 


ex, 


Factory situated 40 miles London, S.W. area.— 

giving full particulars of qualifications, experience "and 

salary required, to Box 0188. 

CHANICAL, structural or general 
fon 


training centre near Karachi, to 
ae on heat engines, includi ‘cas turbines. 
tory and aircraft drawing office experience 


Physics Lecturer with laboratory experience. 


or ait should have five years’ teaching experi- 
with full tails of experience, to be forw: 
Commandant, Air Service Training, 
Southampton, Hants, marking envelopes EO/D. 
LYING, navigation and link instructors required, for 
ing school.—Details to Manager. 9 


reserve No. 
R.F.8,, Ellers Doncaster. (5991 


aircraft experience 
scheme. 


Aj ply. in writing, giving jetails an lary 
to Personne 1 Manager, de Havilland Aircraft Co., Ltd.. 


‘ND engineer required for small charter company 
and usters and Write, 


ng, Birector. jo_ Shipley, urn 
ouse ov hipioy, Loni 
{5900 
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| 
; A tion stafled by experts on Miles aircraft. Major and | a 
Minor modifications a speciality: radio installations. 
2 Ae instrument test shop; specialists in race | ; 
preparations 
| 
among tne ot pedipree caravans Uy | 
aa 4 England's leading mfrs. displayed in centraily heated | Mee 
showrooms, solution to their problem will be found 
ofits 5 Those who are prevented by duty from attending this is 
i 7 rade, should send posteard without delay for full} Bs 
q 
give us your housing worri¢ r forget them on 
4 holiday arranged by the Pathfinder Caravan Co., Ltd ey 
Tedburn St. Mary, nr. Exeter. C.D.A.A. Member (0576 
RBAVANS Berkeley range from £365 t 150 Glider 
4 i 
q 
| 
A | 
selectic 
recondit 
( | ent Manag Vickers- 
(2) 
i | q 
G' 
first 
ences, to Manag 
Sutton & Co., B 4 ie 
| 8.W.L. 


SITUATIONS VACANT 


VILLAND AIRCR. , Ltd., Hatfield, 


should be capable 

roy: in the following gr 
Hobbing and Hydro-Tel_ “milling 
nes. 


( systems, 
controls and ri 

PLIC should made in writing, giving age 

details of past experience, to Personnel 

MREDDINGTON CONTROLS, LTD., have vacancies for 

light electro- 

licants should 


tating age, qualifications and salary required. 
Merthyr South W ‘5920 
EST neers required for development work on 
aircraft hydraulic Previou: 
essential. Apply in 
and sala! ary “required, to 
it Engineer, Brit Messier, Ltd., Cheitenham R 
East, Glouceste’ 
DE HAVILLAND AIRCRAFT Co., Ltd., have 
vacancies for senior design and intermediate draughts- 
men (preferably with aircraft experience) in their Hatfield 


xperience a: 
bry Aircraft Co., Hatfield, Herts. 
ANDLEY PAGE, Ltd., e a vacancy for a technical 
author for work in Gonnection with the pre aration 
of maintenance manuals, pilots’ notes, technica 
cations, etc. evious experience - this type of work 
preferable. mae gt stating age and full details of experi- 
: Staff Officer, Handley Page, Ltd., Cri meaner 
5 


ENCED senior draughtsmen and stressmen 


hy 
ht estimator also required.— for ali 
pply in writing, stating age. experience and 
|. to the Chief Designer, Auster Aircraft, 


Leics. (5981 
RAUGHTSMEN, 


familiar with light electrical 

sm or instruments and preferably wit 4 some 

circuit experience, required by Dowty Equipment, Ltd., 

Arle Court, Cheltenham, for Saveip me nt work n air- 

craft controls. Age 21-25. Higher National Certificate 
ferred.—Write to Personnel Manager, stati 
experience and salary requir: 

‘are invited fro 

es: 


om senior and inter- 


th 
excellent prospects for men.—Send ful: 
lars to ey. Readine, Page 


engineering degree 

prmance calculations and estimation of aerodynamic 
oads.—Wri ng part: 
Armstrongs, Ltd. (Aircraft, Section), Weybridge. 
and junior draughtsmen required for interest- 

ork on aircraft Light 

experience desirable. Ra ay for keen, capable men in 


Ltd., Hampton Road, Hanworth, Middlesex. 
A. V. ROE & Co,, Ltd., @ vacancy for a senior 
serodynamicist thetr “Chadderton Design Office. 

= sound traini in neering or mathematics ‘and 
me “experience in aerodynamic stability or 
are essential qualifications.—Apply 
stating age. qualifications, experience salary 
required, to the ur Manager, A. V. & Co., Ltd., 
Greengate, Middleton Manchester. (5908 


qualifications, commercial licence and 
rating. Commencing salar: —Write 

with, = details to the Personnel Manag rry Gyro- 
Co., Ltd., Great West Road, Brentf ora. Middlesex, 


RITISH OVERSEAS AIRWAYS 
r 


engine and airframe fitters experienced in the main- 
tenance or overhaul) of aircraft and/or components. 


it 29, London Airport, Feltham, Middlesex. 
(0800 


EAGLE AVIATION 
Limited 
offer a complete aeronautical service 
AVRO YORK AIRCRAFT—World-wide charter 
tens freight 
‘NANG. 
AIRCRAIT, OVERHAU: MAINTE. ANCE 


HEAD 2, LANES LONDON, wa 


It pays to consult 
Airwork Ltd. about the 
sale or purchase of 


any type of aircraft. 


1S CHESTERFIELD ST. W.1. Tel. GRO. 485! 


HIGH PRESSURE 
COMPRESSOR 


—Petrol engine High Pressure Com- 
pressor by Reavell—giving 3500 lbs. 
P.S.I. working pressure. R.A.F. refer- 
ence 4F/1506. New and unused in 
original crate. Price £250.0.0 


STARAVIA 
Blackbushe Airport, Camberley, Surrey 
Tel. Camberley 1600 


RATCHET & REVOLUTION 
COUNTERS 
Speeds up to 6,000 R.P.M. 


Please send for Leaflet No. 18/6, 
Sole Makers and Patentees. 


B. & F. CARTER & CO., LTD., BOLTON, 6 
MEMBERS OF B.E.8.7-8.0. ORGANISATION 


R.A.F. OFFICERS 
UNIFORMS 
NEW AND RECONDITIONED 
LARGE SELECTION IN STOCK 


FISHERS, 86/88, WELLINGTON ST., 
WOOLWICH, S.E.18 ‘PHONE: 1055 


$1 


SITUATIONS VACANT 


RAUGHTSMAN with experience in the ign of 
automobile and aircraft soconnurtes, or of hydraulic 

by progressive Midi. manu- 

positions an permanent 

offer special attrac mone to younger men. in 
excess of usual rates will be paid to those it details of good 
experience and ‘qualifica tions. State full 
ing and experience, age and salary required 0189. 


NTERESTING openings for Honours graduates 
mi n 


. Good working 
without practical experienc 
pon academic qualifications. 
invited ‘from experienced stressmen with Honours degr 
Manager. Elec tro-Hydraulics, 
Warrington. Lancs. 
y qualified and fully 


and maintenance problems relati 

ization and air conditioning equipment. Applican 
S ngineers with ability to write lucid 
an advantage.— 
ualific and experience. 
ey and Partners, 

oad, 

Y PAG E, Ltd., have vacancies at Cricklewood 
an or ett for senior technical assistants of 
Higher National Certificate (Mech.) standard for mechani- 
cal and structural test work; applicants should \oreteranty 
have a minimum of five years’ experience in the testing of 
large fabricated structures; the positions offer exceptional 
tokeen men 


tions and details of ex: \ taff Officer, Handle: 
Page, Cricklew London, 2. 
F technical officer required by well-known “yd 
aaa instrument manufacturer. Applicants must 
‘st-class experience in instruments and ent ht 
mechanism technology with academic knowledge of 
sics and mechanical engineering 2 degree standard. Bost 
is ee and pensionable. Salary range £1,000 to 
F num depending on qualifications Only men 
of first-c class ability and experience will be considered.— 
Sustiontions in strictest confidence to Chairman. Box 


expanding engineering com- 
ny in the Midlands have vacancies for senior and 
junior draughtsmen for jig and tool and design offices. 
= products cover a very large range, including aircraft 
componen 
initiative. 


ng for interview. 
nee, stating age, education, experience 


SITUATIONS WANTED 
* .T.P., R/T., instrument rating, 4,800 hrs, 
mainly medium heavy twins, ex enced airlin> 
charter ires interesting employment. 
‘Anythi consi ered. Available April.—Box 0202. 5971 
‘OUNG man, private pilot licence, 1,000 hrs, good know- 
ledge of aviation trade, connections abroad. 8 

many European languages, no Service commitments, at 
present employed as overseas representative and pilot, 
seeks change of employment. Will accept any reasonable 
to: J. Majan, 33, Wetherby Mansions, 


:D pilot (aged 37) requires employment on 


airline (including ion of on or 
demonstration work, or organization of 


experience over 
rth and South Atlantic.—Box 
WANTED 
'ANTED, Aldis camera aiming sights. 
price uantity to Box 
Palmer, Ltd., ingsway, London, 
TEE: iminium. brass, sheets. bare, off-cuts. 
een Lane, Middx. Tel. 
Kew type. Mk. IA or IB, urgent 
required. Preferably with N.P.L. Certificate, mat this 


is not essential._Write, stating condition and price, 
Wynstrume' Montpellier Drive, Cheltenham, 


BOOKS, ETC. 
copies complete 1928 to 1948 
‘ate years to Box 0) 


America an 


.— Write, stating 
229, Alli 


it or se 
Tor the 
in association with W. D. Burnet, 
Mechanical Engineering at Sheffield "University, 
ninetéen chapters of this practical book provide an 
introduction to the subject under headings 
action, force, momentu! 


32 diagram: 6 n By from all booksellers, 
or the Pub Publishing Dept., Dorset House, Stamford St.. 
London, 83.E.1. 


The HYMATIC ENGINEERING 
reppitcn CO. LTD. wores. 
Applications are invited from 

Senior Designers 
Draughtsmen 
Development Engineers 


for interesting work on Air Com- 
pressors, Pneumatic Systems and 
other specialised equipment. 
Please write giving full particulars 
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DE 
have vacancies { Applicants 4 
should be 
i mes of : 
Spa 
© 
a 
writ d 
| | 
XPERIA 
required ¢ 
hold the I 
Junior weig j 
posts shoul 
Salary expe 
Ltc 
engine design desirable but not essential.—Please write, 7 are periodically reviewed basis of individual merit. if 
stating age and giving details of previous experience in Good pension scheme and welfare facilities. Assistance j 
chronological order, to the Personnel Officer, The de will be given to successful applicants in finding single 
Engine Co., Ltd., Stag Lane, Edgware, [ Travelling expenses will be paid to 
"ANDLEY PAGE (READING), Ltd., have vacancies in first 
4 H their design office for stressmen who should have at Box 8763 04 i 
two years e and with qualifications to 
: estir e, 
et and airlir i as te 0 typos: 
instruct ling, ar h Air 
Force ars W x Roya ituce 
. 
required for training saies engineer Duties q 
will include flying company’s Anson 19 on demon- Le 
: stration flights. Preference given to young man with iS 
ical nd or mechanica engineering traini a 
following tradesmer cers, ty 
of pay, 2/8 per hour, plus 44d. per hour provisional = 
bonus. Attracting proficiency pay up t i hour; 
five-day, 44-hour week: possible shift work i pension, 
Hu n 
‘ 
> 
AIRCRAFT SPRING ,WASHERS 
CROSS HFG. CO. (1938) LTD. and _ 
COMBE . BA 


FLIGHT 
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ROLLASON’S of CROYDON 


(W. A. ROLLASON LTD.) 
TIGER MOTHS - - from £250 
MAGISTERS - - - » £250 
PROCTORS - - - » £350 


CROYDON AIRPORT 


GEMINIS - - - - from £1,500 
RAPIDES - - - - » £1,250 
CONSULS » £1,000 


“R.L.A.”’ LAMINATED ALUMINIUM 
(PRESSURE TFSTFD TO 20 Tons Per sq. inch). 


GREAT TIME SAVER—ACCURACY ASSURED 
; 18” x 6” or 18” x 18” 
LAMINATIONS 
.002” or .003”. 


USED EXTENSIVE- 
LY CN ALL IMPOR- 
TANT AIRCRAFT. 


W ite for Catalogue and Prices 
B. ATTEWELL & SONS, LTD. 
Sole Distributors and Stampers 


REFLECTION WORKS, SOUTHALL, MIDDLESEX 
"Grams: Reflection, Sothall. "Phones: Southall 2888 & 3555 


Patent 


UNIVERSAL JOINTS 
Spec’ fied by leading airc--* and 
engine manufacturers for controls, 
accessory drives, etc. Made in 
nine sizes—bored for shafts from 
to 1g” diameter. 

THE MOLLART ENGINEERING Precision Engineers 
By-Pass, Surbiton, Surrey. : Elmbrid 3352/3/4 


Member of the Gauge and Tvottuakers’ Association. aw Gauge House Authority 


ODDIE FASTENERS 


PAT. No. 507249. _. - 


THE FASTENER WITH ENDLESS APPLICATIONS 
SIMPLE — FOSITIVE — SELF-LOCKING — MADE 
IN A VARIETY OF TYPES & SIZES 


useo on tHe 
173 


ODDIE, BRADBURY & CULL LTD. 


PORTSWOOD ROAD - SOUTHAMPTON 
TEL: SOUTHAMPTON 55883 CABLES: FASTENERS SOUTHAMPTON 


ENGINEERS NEEDED 
IN THE UNITED STATES 
FOR WORK ON 


HELICOPTERS 
PROPULSION DEVICES 


iNumerous vacancies for qualified men 
in all phases of research, develop- 
ment, and design of Helicopters, 
Ram-jet engines, and turbo-jet re- 
heat units afterburners). 

Top starting pay... rapid advance- 
ment based on individual merit... 
liberal employee benefits . . . bonus 
for extended work week. 


Send complete résumé of training ‘and experience to:— 
MCDONNELL AIRCRAFT CORPORATION 
P.O. BOX 516 


ST. LOUIS, (3), MISSOURI, U.S.A. 


proad from the following: AUSTRALIA’ AND NEW ZEALAND: Gordon & Gotch, Ltd. INDIA: A. 
SOUTH AFRICA: Central News Agency, Ltd.; Wm. Dawson & Sons (S.A.), Ltd. UNITED ST ATES: The 


S.E.. can be obtained 


3 Co, CANADA: The Wm. Dawson Subscription Service, Ltd.; Gordon & 
International News Co. Entered as Second Class Matter at the New York, U.S.A., 


; 
WU 
wes 
: 
| 


16 MARCH 
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